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THE RHINOCEROS BEETLE (ORYCTES RHINOCEROS L.) 
IN SAMOA 


By R. W. Doans, Stanford University, California 


The following notes are based on studies made by the author in 
Samoa during May, June and July, 1913. 

The rhinoceros beetle, Oryctes rhinoceros L., has long been known 
as a more or less serious pest of coconut trees in many tropical 
countries. It is gradually extending its range and wherever it gains 
a foothold in a new country its ravages cause much worry and usually 
great financial loss. 

The island of Upolu, German Samoa, is one of the recent places 
to suffer from the introduction of this pest. Its presence there was 
first noticed in the fall of 1910 when the ragged condition of some of 
the trees near the customs house in Apia caused an investigation to 
be made. As soon as their characteristic work was recognized there 
was evidence on every hand to show that the beetles were already 
well established there. Within a restricted area many of the coconut 
trees were badly injured and the larve were found abundantly in 
decaying wood, manure and other refuse. Just how the beetle was 
introduced into Samoa will probably never be known, but it is quite 
likely that young larve were brought in with soil and vegetable refuse 
packed around the stumps of rubber trees imported from Ceylon. 

Unfortunately systematic attempts were not made to exterminate 
the pest when first discovered. Certain control measures were adopted 
but the fight was not carried on vigorously enough to keep the beetle 
from gradually spreading to all the districts near Apia and later to 
more distant parts of the island. 

The prevailing northeast trade-wind has been a determining factor 
in the direction of the spread of the insect, the districts to the wind- 
ward of Apia showing comparatively little damage. In the other 
direction practically all of the plantations are more or less affected, 
the infestation having passed around the end of the island and for 
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some distance up the other side. The beetle has also very recently 
appeared in limited numbers in the island of Savaii where it has 
probably been carried by the natives who are constantly passing back 
and forth, carrying quantities of mats, food and many other articles 
in which the beetles and larve or eggs might easily be transported. 

In districts where infestation is the worst, hundreds of trees are 
being killed on many of the plantations and others are being so badly 
injured that, even should they recover, it will be some years before 
they will have a good crop of nuts. © 

As the beetles attack the most vital part of the tree, the succulent 
crown, one or two will quickly kill a young tree. Older trees are 
able to sustain greater loss but even a few beetles in them will soon 
make them unproductive, and, as the trees are sometimes attacked 
by as many as ten or fifteen beetles at once, even the sturdiest trees 
may succumb. The beetles usually attack the tree close to the base 
of some of the leaves, between the base of a leaf and the tree, or between 
the bases of two leaves. They are thus enabled to use their legs to 
brace themselves firmly while beginning their burrow. The strong 
curved horn on the head is also called into use as the beetles gnaw 
their way through the tough fiber. The head is lowered and the 
horn thrust into the fiber, then as the head is raised the body is drawn 
forward. As the beetles are usually an inch and a half long and 
about an inch in diameter the holes that they make in the base of 
the larger leaves are very conspicuous, particularly as the older leaves 
die and hang. down. On their way toward the center of the plant © 
the beetles usually cut through some of the young leaves, the pinn» 
of which are still folded closely along the midrib. As these leaves 
unfold they present a very characteristic appearance looking as if 
they had been cut by shears. Having reached the tender heart of 
the tree the beetles feed on it probably for some weeks, often destroy- 
ing much or all of it, thus killing the tree. 

The beetles swallow but little or none of the fiber through which 
they bore. A study of their mouthparts shows that they are less 
fitted for biting and chewing than they are for boring and tearing 
and crushing. The inner surfaces of the heavy mandibles do not 
meet except at the extreme base, the triangular space between them 
being filled by the maxille and the tip of the labium. The outer 
margins of the maxille and the labium are furnished with a dense 
fringe of rather long stiff bristles which, with similar bristles on the 
labrum, serve as a sieve for straining out the particles of plant tissue 
that are torn loose by the mandibles and the two tooth-like projections 
above them. The mandibles and their projections tear the tissue 
of the plant into shreds and the juice which is crushed from it is strained 
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through the bristles with which the mouth is surrounded. Examina- 
tion of the alimentary canal of many beetles failed to show any of 
the plant fiber. The importance of this will be seen when we come 
to consider control measures. 

The life history of this insect has not as yet been thoroughly worked 
out but in Samoa it probably takes it at least a year to complete its 
development. The eggs, which are laid in batches of ten to thirty, 
hatch in a very short time and the larve feed for several weeks, 
possibly for some months. In Samoa the larve are found most 
commonly in old decaying coconut logs or stumps, in placer where 
these occur, but other rotting wood or decaying vegetable matter of 
any kind seems to furnish an abundance of food. The cacao pods 
that are often left in piles in the field furnish excellent breeding places. 
The larve are not commonly found in the living trees, but, if the 
crown is badly injured and contains much decaying matter, they 
may sometimes occur there. 

One tree about twelve years old that, when standing, appeared to 
be only moderately injured was cut down and found to contain fifteen 
beetles, twenty-four larve, one third to one half grown, three smaller 
larve and a few eggs. A few larve and eggs were also found in other 
trees so that it is possible that, when the breeding places on the ground 
are not so readily available, more of the beetles will lay their eggs 
in the injured trees. 

Unless a special search is made for them the pupe are rarely seen 
and they are never found in any considerable numbers. Those that 
are found are usually in well-formed cells in portions of the log that 
are a little firmer than that in which the larve commonly work. 
Many of the larve probably enter the ground and pupate some dis- 
tance below the surface. The pupal stage lasts for about ten days 
or two weeks. It is very difficult to rear the beetles from pup# that 
have been taken from their cells. Not only are the pup# very easily 
injured but they do not seem to be able to live except under the most 
favorable conditions. After the beetles issue they remain in the logs 
for a few days, waiting for the body wall to harden. Their flight is 
slow, heavy and, in the breeding cages at least, not very long sustained. 
In a cage 8 x 8 x 16 feet the longest flight noted was two and one half 
minutes. They probably would fly for a much longer time outside. 
They fly only at night, and sometimes come to lights, but even the 
brightest lights do not attract them in great enough numbers to be 
of any value in control work. 

In Samoa many control measures have been tried. In the effort 
to protect the trees from attack, many substances which were supposed 
to act as repellants have been used. Our observations and experi- 
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ments seem to show that tar is the most effective of these, but even 
its use gives only a small measure of protection. Many planters 
simply painted the tar on the outside of the base of some of the leaves, 
but this soon became dry and hard and of little value. As kerosene 


“was often added to the tar more or less damage to the tree often 


resulted and, in some cases, when equal parts of kerosene and tar 
were used, many trees were killed. As the kerosene adds little 
or nothing to the repellant value of the tar and as it is not needed 
for a thinner, there is no excuse for using it in this way. In experi- 
menting with this material many young trees, ten to fifteen years 
old, were thoroughly cleaned by cutting out all the dead leaves, 
flower stems, etc., and then examining the tree carefully to see whether 
any beetles were already in it. Sometimes it was necessary to cut 
away some of the green leaves also before the beetles could be reached. 
A rather stiff wire with a hook or barb on the end of it was often found 
convenient for spearing the beetles and pulling them from their holes 
when they were deep in the tree. If the tree was badly infested with 
beetles it was often found necessary to remove nearly all of the old 
leaves before it could be thoroughly cleaned. After the beetles were 
removed all of the new-cut surfaces and the inner side of the base 
of the leaves were painted with tar, particular care being taken to 
treat thoroughly all of the holes and any open spaces where the beetles 


. might enter. Alternate trees cleaned in the same way, but not treated 


with tar, and other trees from which few or none of the leaves were 
cut, were left as checks. An examination forty days later showed 
that the trees treated with the tar had fewer beetles in them than the 
check trees had, but the fact that many of the tarred trees were at- 
tacked by one or more beetles shows that this treatment offers only a 
small measure of relief. 

Other trees were treated with lysol and some with lysol mixed 
with the tar, but as many of the leaves, especially the young leaves, 
were badly injured it was found that this substance could not be used 
for this purpose. 

Coarse beach sand was poured into the crowns of a few trees, care 
being taken that plenty lodged at the bases of all of the leaves. 
Still other trees were treated in the same way with very fine sharp sand. 
When the trees were last examined only one had been attacked by 
the beetles, but not enough time had elapsed to make the experiment 
of any value. A little white arsenic was mixed with the sand in some 
of the trees. When such a mixture touched the young leaves they 
were usually more or less injured. 

A few trees were dusted thoroughly with white arsenic, others 
with Paris green, still others were treated with these arsenicals mixed 
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in water. Such trees were covered with a netting under which a 
few beetles were placed. A few days later three beetles were found 
dead in the nets; three had bored into the trees and were apparently 
unaffected by the arsenic, but most of the beetles had escaped by 
tearing holes in the netting. In order that these arsenical sprays 
might be given a thorough test the crowns were cut from a few trees 
and the leaves all trimmed off. This part of the tree was very thor- 
oughly treated, great care being taken that all exposed surfaces 
received some of the arsenic. They were then placed in a large cage 
where a few beetles were confined. Sometimes as many as four out 
of ten beetles would be found dead in the cage the next day, but 
many of the beetles entered the tree and were apparently unharmed 
by the presence of the arsenic. No tests were made to determine 
whether the dead beetles were killed by the arsenic. It was quite 
common to find some dead beetles in the cage even when the trees 
that were placed therein were not treated. The results of these 
experiments are such as we would expect after studying the mouth- 
parts and feeding habits of the beetle, for little or none of the arsenic 
would find its way into the stomach unless the leaf or stem fiber was 
swallowed. 

In an effort to kill the beetles in the trees, without cutting the tree 
as much as was usually necessary, a little carbon bisulphide was 
poured into some of the holes after the mass of chewed-up fibres 
had been removed. The beetles were always quickly killed, but, 
unfortunately, the trees were always badly injured by the liquid 
and young trees were often killed. 

During the last two years a long series of experiments have been 
made in an attempt to attract the beetles to various kinds of traps 
to lay their eggs. The trap very commonly used is made of pieces 
of rotting logs piled in a neat pile and partly covered with earth. 
Cacao pods, manure and other decaying vegetable matter adds to 
the efficiency of the trap. If no other breeding places are convenient 
the beetles may be attracted to these ‘traps in considerable numbers. 
At regular intervals, usually every six or eight weeks, these traps are 
examined and the rotting logs split up and the beetles, larve and eggs 
found therein destroyed. If this work is carefully done it is quite 
effective on well-cleaned plantations, but it is expensive and requires 
close supervision. If the traps are made of small pieces of well-rotted 
wood, cacao pods or other decaying vegetable matter mixed with a 
little earth, the whole mass may be treated successfully with carbon 
bisulphide by pouring a little of the liquid in holes in various places 
over the trap. This will kill all of the beetles and larve except those 
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that are well protected in the wood. But this treatment is expensive 
and only successful when the trape are carefully made. 

For the present at least then, the most effective method of control 
is to destroy the breeding places of the beetle. In an old well-kept 
plantation this is easily done, but on new plantations the problem is 
a very serious one, for, without very heavy expense, it takes a long 
time to burn or destroy all the old logs and stumps. Coconuts and 
often cacao trees are usually planted within one or two years after 
the bush land has been first cut over and while many of the larger 
trees are still lying unburned on the ground. As some of the bush 
trees are very hard they decay slowly and if is sometimes several 
years before they can be cut up or burned easily. As long as any of 
these decaying trees are in the field they are a constant menace to 
the surrounding coconut trees. Plantations near wild bush land 
have the dead trees there to contend with also. 

Piles of cacao pods are favorite breeding places for the beetles, 
and when these are buried, as they often are in an effort to check the 
spread of the cacao canker, they become even more dangerous for 
the beetles readily find them and breed there in great numbers. The 
pods should be burned soon after they are opened unless some method 
of treating them can be found whereby they will not endanger the 
cacao trees or serve as breeding places for the beetle. 

Realizing that it is impossible, because of lack of funds or labor, 
for some of the planters to clean up the land the local government 
has very wisely begun to aid them in this work. This is as it should 
be. This insect is a common foe and it is just as much the function. 
of the government to protect its subjects from it as it is to protect 
them from invasion by another nation. The problem is largely a 
question of labor and will probably be satisfactorily solved only when 
the government can put enough men on the infested plantations to 
clean them as they should be. : 

Careful searching and breeding experiments have failed to reveal 
any insect parasite of this beetle in Samoa, nor is any such natural 
enemy known to occur in other countries. It is quite possible, how- 
ever, that a careful search in places where the beetle has long been 
established may reveal some important enemies. Dr. Friederichs, 
zodlogist and plant pathologist for Samoa, has been working for 
some months with a fungus disease that is found attacking a very 
few of the larve on some of the plantations. Under laboratory con- 
ditions this can be made to do very good work but so far it has spread ~ 
too slowly in the field to do very much good. It is possible that fur- 
ther experiments may teach us how to make this a valuable ally 


in our fight against this important pest. 
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RHINOCEROS BEETLE 


1, Oryctes rhinoceros L.; 2, Larva of same; 3, Pupa of same; 4, Two 
larve of same that have been killed by a fungus. 
(All natural size.) 


1 2 
3 4 
3 


December, 13] JOURNAL OF ECONOMIC ENTOMOLOGY Plate 13 


1, Coconut trees affected by Oryctes rhinoceros L.; 2, Closer view of a badly affected tree. 
3, Leaves cut by the beetle before unfolding; 4, Base of leaves injured by beetles. 
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REPORT ON A TRIP TO DEMERARA, TRINIDAD AND 
BARBADOS DURING THE WINTER OF 1913 


By Greorce N. Wotcorr. 


Late in the autumn of 1912, I made a trip to Demerara, Trinidad, 
and Barbados to investigate certain aspects of the cane insect problems 
in those countries for the Porto Rican Board of Agriculture, and in 
the interest of the sugar planters of Porto Rico. 

It would not have been possible for me unaided to have made 
observations of much value, had I not received the heartiest codp- 
eration from various persons, particularly the Entomologists of the 
countries visited. Especial mention should be made of the assistance 
rendered by Mr. J. B. Harrison, Director of the Botanical Gardens, 
Mr. G. E. Bodkin, Government Economic Biologist and Mr. J. J. 
Quelch, Entomologist for the cane growers, of Demerara; Mr. F. W. 
Urich, Entomologist of the Board of Agriculture at Trinidad; Mr. 
J. R. Bovell, Director of the Local Department of Agriculture; Mr. 
Wm. Nowell, the Assistant Director, Entomologist and Mycologist, 
and Mr. H. A. Ballou, Entomologist of the Imperial Department of 
Agriculture for the Lesser Antilles, at Barbados. 

The methods of growing cane, and the conditions of labor, soil 
and climate are different from those common in the southern United 
States. It will be necessary, therefore, to tell something of them 
before one can obtain an appreciation of the injury caused by the pests 
of can’ nd the effectiveness of the control measures adopted. 

In Deu.erara, all the cultivated area in cane consists of a strip of 
land, varying in width from one to three or four miles, running along 
the coast—sometimes close to the ocean and only protected from it 
by the barriers, similar to the’ levees in Louisiana, which protect 
the fields from the overflow of the rivers, in other cases separated 
by miles of low marsh land from the sea. Although in recent years 


there has been a considerable consolidation of the estates, the typical . 
cane estate consists of a narrow strip of land, sometimes only a quarter 
of a mile wide, which runs back from the ocean into the wild, uncul-' 


tivated and often unexplored interior. The typical arrangement is 
a road extending from the mill back through the cultivated area, 
on one or both sides of which is the main canal or ditch—fifteen or 
twenty feet wide. Each ditch has numerous side branches at regular 
intervals, leading back between the fields. The estate is entirely de- 
pendent upon these ditches for the transportation of the cane from 


1 Published by permission of J. T. Crawley, Chairman of the Science Committee 
of the Board of Commissioners of Agriculture of Porto Rico. 
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the fields to the mill. After the cane is cut, it is placed in steel barges, 
which are towed along the canal and finally pass into the mill, where 
the cane is lifted by slings on to the carrier. 

The cane is grown in beds about thirty feet wide. These beds.are 
separated by small ditches one to two feet wide. The ditching is 
necessary as the soil is heavy and the drainage poor. The rows of 
cane usually run crosswise of the bed, but in some fields where the 
land is not quite so heavy and the drainage is consequently better, 
the rows of cane are lengthwise of the bed. This arrangement 
might permit of mechanical cultivation which is not possible where 
the cane is grown in short rows. 

Labor is one of the most serious problems on the plantations as the 
native Indians will not work, the negroes are unreliable and it is only 
the indentured coolie labor from India that can be relied upon. These 
men must work for five years without remuneration, the only expense 
to the employer being the cost of the laborer’s passage from India 
and his subsistence. During the next five years, the coolie receives 
the average market wage per day, minus one shilling (24c.) but must 
pay this shilling even on days that he does not work. At the end of 
ten years he is free to return to India, or move to town, or to any 
other estate. Coolies newly arrived from India can not be used for the 
hand control of insect pests because of their religious scruples, but 
boys of the second generation, born in the ae prefer this work 
to any other. 

In Trinidad the labor supply is much as in Demerara, as the coolies 
do most of the work, although sometimes natives and negroes are 
seen at work in the fields. 

The cane in Trinidad is grown in a comparatively restricted area 
along the west coast between Port-of-Spain and San Fernando. The 
land is better drained, higher and of better texture than in Demerara. 
The cane is grown in level beds with the rows lengthwise of the bed, 
but despite the fact that the drainage ditches do not cut up the 
fields any more than in Louisiana, mmoehentonl cultivation i is seldom 
attempted. 

_ The agricultural practice most noticeable i is that of abandoning cane 
fields that are not producing a profitable tonnage. Even on the best 
managed and more profitable estates, one sees fields abandoned, 
growing up to weeds and grass, and pastured to oxen, with a few stalks 
of cane remaining to show what was the former crop. Upon the 
froghopper, Tomaspis varia Fabr., the most serious insect pest of 
cane in Trinidad, a bug that stunts or kills the cane by sucking the 
juice from the roots, is placed the blame for the abandonment of 
these fields. It is easy to see, however, that in an industry as un- 
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profitable as is sugar production at present in Trinidad, the tendency 
would be to cultivate only the more productive fields. How unfor- 
tunate and undesirable this practice is in connection with attempting 
to control the insect and fungus pests of cane will be discussed later. 

In Barbados, the methods in vogue are the result of very cheap 
and abundant labor, the high price of land and the nature of the 
water supply. Everything is done on the most minute scale and by 
most antiquated and laborious methods. The island itself is small, 
and two thirds of the entire area is devoted to the cultivation of 
sugar cane. Modern factories are unknown and the cane is ground 
by small mills, which, in the majority of cases are driven by windmills. 
Most of the windmills are of the picturesque four-armed Dutch type. 
In some cases the rollers are vertical, although most of them are 
horizontal, and the cane is fed to the crushers by hand. The interior - 
of the factory is very clean and sanitary, but everywhere manual 
labor is used instead of machines. Two men work the big ladle 
which transfers the juice fron. one evaporating pan to another and 
the concentrated juice is carried to the centrifugals in pails on the © 
heads of negro women. 

Another result of the cheap labor is that it is possible to cultivate 
the cane much better and cleaner than is done anywhere else. The 
entire absence of weeds is indeed remarkable and the more so when 
one considers that although the straight rows seem to invite mechan- 
ical cultivation, it is never attempted. The soil is black and of very 
good texture, but thin in most places. The coraline rock outcrops 
in many places and is never far beneath the soil. Rainfall in Barbados 
is comparatively slight and were it not for the coral rock, which acts 
as @ sponge, conserving the rainfall and soaking up water from the 
sea, agriculture would be impossible. Capillarity brings the water 
up in to the soil from the surface of the rock and even in the dryest 
seasons the soil is moist at the depth of afoot. Soil moisture is further 
conserved by a thick mulch of cane trash, which is placed about all 
young plant cane. The wind often blows it away and it is carefully 
put back in place by the laborers. 

From this short outline of the varying conditions under which cane 
is grown in Demerara, Trinidad and Barbados, it might well be expected 
to find a similar diversity in the insect pests affecting the cane. Such, 
in general, is the case. The cosmopolitan Diatre@a saccharalis Fabr., 
however, occurs in all the countries and doés more injury to the stalk 
than any other insect. Pseudococcus calceolarie Mask., is also a com- 
mon pest on cane, but its injury is not so generally considered serious. 

In Demerara, the smaller moth borer, Diairea saccharalis Fabr., 
and the closely allied species, D. lineolata Walker and D. canella 
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Hampson, are undoubtedly the most serious pests of cane. The im- 
portance of the smaller moth borer is recognized by the planters 
and managers, and most strenuous measures have been adopted for 
its control. On practically every estate there are gangs of boys, 
sometimes as many as fifty in a gang, who do nothing else the year 
round but cut out the dead hearts which have been caused'in the 
young cane shoots by the Diatrea larve. The boys receive 6 cents 
per 100 for the larve and every effort is made to make the work 
thorough and systematic. There is a tacit understanding between 
the boys, however, that the collection of 700 is a fair day’s work 


* (and this represents more than a fair day’s wage for a man) and 


they make no particular effort to collect more than about that 
number. It. shows how serious the pest is, that the boys have no 
difficulty in collecting this number of larve day after day. The first 
impression one receives on going into a field of cane ready to be cut, 
is what an enormous amount of damaged cane is present. It is not 
at all difficult to find stalks with Diatrea holes and burrows in every 
internode, and it is practically impossible to find a single stalk of 
uninjured cane. For the ordinary varieties of cane this would mean 
that there would be practically nothing left worth grinding, but in 
Demerara, this problem has been met, though not solved, by the 
almost universal use of a local seedling cane, Demerara, 625. Although 
not highly resistant to Diatrea, it is more so than the older varieties 
and it is a valuable cane to plant for that reason, despite its low sucrose 
content. 

The problem of controlling Diatrea is most seriously complicated 
in Demerara by the wet and dry seasons. There are always two and 
sometimes four wet seasons, and of course as many dry. Cane is 
cut towards the end of each dry season and seed cane will be planted 
at each wet season. As it takes from a year to eighteen months for 


the maturing of a crop, it can readily be seen that cane in all stages. 


of growth is present on a single estate at all times. This means that 
there is always present, as partly or fully grown cane, a continuous 
and abundant source of re-infestation of the fields of young cane 
from which all the dead hearts have been cut out. Moths will fly 
out a hundred yards or more from the older cane, and more especially 
from cane that has been cut, depositing eggs on the young cane from 
which all the dead hearts have just been cut out, and in two or three 
weeks, the infestation will be as heavy as though no control had been 
attempted. 

- In addition to the attempted control of Diatrea by artificial means, 
the numbers of the pest are still further greatly reduced by parasites, 
four of which are present in Demerara. Two are parasites of the egg 
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and two of the larve. The cosmopolitan and ubiquitous Trichogramma 
minutum (pretiosa) Riley is 2verywhere abundant, and it is always 
easy to find egg clusters parasitized—indeed it is sometimes difficult 
to find clusters not parasitized. This high ratio of parasitism may be 
more apparent than real, as the black parasitized egg masses are 
very easily detected, but those not parasitized, being semi-transparent 
and light yellow in color, are much more difficult to see and not so 
many are collected. Another egg parasite, probably Telenomus sp., 
is also present in considerable numbers. A characteristic habit of 
Telenomus which makes it of much less value as a parasite, is that of 
neglecting to infest all the eggs in a cluster. Often as many as four 
or five eggs are thus allowed to hatch. 

The adults of Iphiaulaz sp., the braconid larval parasite, are 
quite noticeable in the field, as the red thorax and abdomen, very 
long black ovipositor and black and yellow wings make them con-. 
spicuous. The boys cutting out dead hearts often find six or seven 
larvez or cocoons of this parasite in a day. This means almost ex- 
actly 1 per cent. of parasitism. Mr. Bodkin has also bred Tachinid 
flies from puparia which the boys had collected in dead hearts, but 
these are much less common than the Iphiaulaz. 

In addition to having the boys cut out dead hearts, they are also 
paid one half cent each for Diatrea egg mass that has not turned black 
or red, which are considered to be nonparasitized, but this- practice 
is by no means general. Most managers are theoretically in favor of 
it, because it removes the insect before it has done any injury, but the 
practical impossibility of getting all, or even a large part of the clusters, 
makes it impractical except in connection with the cutting out of dead 
hearts. The cost of keeping large gangs in the field the year round. 
is very considerable, for the boys who cut out the dead hearts have 
work throughout the year as it takes three or four weeks to go over 
an estate thoroughly and they immediately recommence. It is diffi- 
cult to say whether the cutting out of dead hearts does control Diatrea 
in a measure or not, but one is safe in saying that Diatrea injury would 
be much more severe, were it not done. It certainly is true that to 
be effective, it must be well done, and when negro women and girls 
are used instead of the coolie boys, the value of their work is prob- 
lematical, for in addition to failing to cut out all the dead hearts, 
the women also cut perfectly healthy shoots.' 

1 The coolie boys, far from being so stupid as to cut healthy shoots, are so bright 
that they have been known to substitute the larve of wasps for the Diairea larve, 
which they somewhat resemble in general appearance and are, of course, much 
more easy to obtain in large numbers. The unsuspecting overseers, who look over 
what the boys have collected, are none too observant, and often the deception 
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I wish to emphasize the fact that Diatraa is NOT controlled in 
Demerara, by the two egg parasites, Trichogramma and Telenomus, 


the larval parasites, the cutting out of dead hearts, the collecting of -. 


nonparasitized egg masses, clean cultivation, the burning or not 
burning of trash, all combined. 

Mr. J. J. Quelch, the Entomologist for the planters, tells me that the 
one measure that can be adopted which will in part make up for the 
lack in Demerara of a season when no partially grown or large cane 
is present as a source of re-infestation of the young cane, is the simul- 
taneous planting of enormous blocks of cane. It is the indiscriminate 
scattering of the fields of all ages of cane on an estate that makes 
possible the rapid and easy infestation of young cane. Diatrea moths 
are not long distance flyers and when all young cane is in a large 
block away from the older cane, it will not be so readily infested. 
This is undoubtedly a very ambitious plan of campaign against the 


- smaller moth borer, but the amount and seriousness of the injury 


and the comparative ineffectiveness of the methods of control, now 
used, make radical measures necessary. 

The only other serious pest of cane in Demerara is the giant moth 
borer, Castnia licus Fabr. Several years ago the injury caused by 


’ this pest was very great, but the systematic warfare commenced 


against it has lessened its numbers to such an extent that its depre- 
dations are now of somewhat minor importance. The eggs of the 
moth are deposited in the earth or in trash on the ground. The young 
larva enters the cane at the surface of the ground and burrows down 
into the root and also up into the stalk. The larve grow to be four 
inches or more in length and half an inch in diameter. It may well 
be imagined how serious is the injury that one larva does to a stalk 
of cane. When the cane is young one individual will often kill several 
stalks and one can readily see the injury in the field even before the 
cane is cut. Older cane, however, is not killed by Castnia, for the 
larva eats only the sweet pithy inside of the lower portions of the 
cane, and the growth at the tip is not appreciably checked. It is 
only when the cane is cut that one can accurately determine the 
extent of the injury, as then the large holes in the stubble are most 


noticeable, or by watching the cane in the cane cars the amount of 


infestation is easily estimated. 

Despite the large amount of injury the giant moth borer is capable. 
of producing, it is an indication of poor estate management if it is 
allowed to cause serious trouble, as there are several entirely practical 
measures of control. A measure that naturally suggests itself is the 
capture of the adults. These big day-flying moths are a common sight 
in the cane fields, being most abundant on bright days between ten 
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in the morning and noon. They are usually seen in the fields of young 
ratoon cane, where the eggs may be deposited. No baits seem to 
have any particular attraction for them, but the moths are not par- 
ticularly difficult to catch on the wing. Gangs of boys, armed with 
home-made butterfly nets patrol the fields of young ratoon cane and 
have little difficulty in capturing fifty or seventy-five in a day. 

In young cane, where the stalk is not large, the entire shoot is 
killed by Castnia, the larva retreating into the stool and going into 
another shoot to complete its development. In fields of young cane, 
the boys going through, cutting out the dead hearts caused by Diatrea, 
are also able at the same time to cut out the shoots injured by Castnia 
and capture the larva inside. Three years ago, and more, when 
Castnia was a much more serious pest than it is now, the price set for 
the larve was one cent each. The amount of money the boys were 
able to earn by cutting out giant borer larve was so great that the 
insect received the name of ‘“gold-digger.’”” Another opportunity the 
boys have of collecting the “gold-digger”’ is after the cane is cut for 
the mill, when the conspicuous black hole in the stubble of the cane 
shows where a fully grown larva is hidden in the stool below. Very 
few larve are ever found in the cut stalks, as the larva retreats into 
the stool wher :t becomes aware of the approach of the cane cutter. 
The tunnels are considerably larger in proportion to the size of the 
insect than are those of the smaller moth borer and the insect can 
move in them more quickly. 

Mr. J. J. Quelch told me of fields where Castnia injury had been 
particularly severe and wholesale methods of destruction had been 
necessary. After the cane was cut, the field was flooded for several 
weeks entirely killing out all Castnia larve and pupe present in the 
stools. 

Three years ago the injury by the giant moth borer to cane all 
over Demerara became so severe that strenuous measures had to be 
adopted. It was at this time that the four control measures above 
described were tested out and found to be thoroughly practical and 
satisfactory. They are as follows: 

(1) Collecting of the.adult moths in butterfly nets. 

(2) Cutting out the young larve in the young ratoon cane. 

(3) Cutting out the older larve and pup from the stools of cane 
after the crop has been harvested. 

(4) In the case of very heavy infestation, the flooding of the entire 
field after the cane is cut. 

The control thus obtained is not permanent and is maintained only 
by the persistent enforcement of these regulations, even at times 
when Castnia has become comparatively scarce. No outbreak need 
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be feared so long as the collection is kept up, and even should Casinia 
become abundant again, there would be no cause for alarm, as the 
measures of control are well known and their effectiveness has been 
demonstrated. 

When one enters a field where the cane is soon to be cut, his first 
impression is of the enormous amount of cane that has been seriously 
- injured by Diatrea. This primary injury by Diatrea is sufficiently 
important in itself, but in addition there is the secondary infestation 
by other insects that only enter cane that has been previously injured 
by something else. . . . All stages of the weevil stalk borer, 
Metamasius hemipterus Linn., are to be found in the greatest abun- 
dance. If this pest were able to reproduce rapidly and survive adverse 
conditions, the injury it might produce would be very great, but 
nowhere was it observed to cause nearly so much injury as Diatrea. 

Much cane is also injured by termites, or ‘““wood ants” as they 
are called by the planters. They never attack sound cane, but as 
all the cane in Demerara is infested with Diatrea, the termites have 
no difficulty in finding a place of entrance to the interior of the stalk. 
They hollow out the stalk so completely that only a thin shell remains, 
which easily breaks through when grasped in the hand. The termites 
use the cane stalks as a source of food and building material, and as 
a living place. They also build many galleried nests, the individual 
walls of which are thin as cardboard and break through readily, but 
the nest will not break into large pieces even when subjected to rough 
. treatment. It is a common practice to carry these nests from the 
field when the cane has been cut, and burn them on the towpaths 
at the edge of the field. This control measure seems to be quite 
effective, although the danger of gravid females dropping from the 
nest while it is being carried across the field, is quite serious. The - 
nests undoubtedly should be carried in a bag or on a tray. 

The sugar-cane mealy bug, Pseudococcus calceolarie Mask. was 
' moderately abundant in most fields. As compared with the injury 
caused by Diatrea and Castnia, the mealy bug is not considered a 
serious pest. Its numbers are kept in check somewhat by a predaceous 
lady beetle, the name of which has not been determined. 

The final impression one carries away with him of the cane insect 
problem in Demerara concerns chiefly the following points: 

(1) The enormous and wide-spread injury by the smaller moth 
borer, which despite all control measures now being used against it 
and the natural control by the various parasites, seems to be holding 
its own and is most decidedly not less abundant than it was at any 
time in the past. 
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(2) The serious injury by the giant moth borer, which is being 
controlled and is much less abundant than formerly, and 

(3) The comparative insignificance of the injury by the other 
minor cane pests, Metamasius, termites and the mealy bug, which 
despite its intrinsic importance, seems almost negligible by comparison 
with the injury by Diatrea. 

In Trinidad, the situation in regard to the insect pests of cane is 
unique. The most injurious pest is not Diairea, as it is in practically 
all other sugar producing countriesof the West Indies, but a froghopper. 
Insignificant as is the injury produced by froghoppers elsewhere, in 
Trinidad the froghopper has achieved as much notoriety as a pest 
of cane as has the boll weevil in the United States. The sugar cane 
froghopper of Trinidad, Tomaspis varia Fabr., is a small bug, that 
passes its immature stages as a nymph underground feeding on the 
roots of cane, grass and weeds. The adult is one quarter to one 
half inch long, with blue-black wings banded with yellow, folded 
over its back. It sucks juice from the leaves and stalk of cane, but 
produces no serious injury. The eggs are laid in the trash and some- 
times in the ground, from which the newly-hatched larve have no 
difficulty in reaching the roots of the cane. Despite the insignificant 
size of the nymphs, the enormous numbers in which they appear on 
the roots of the cane, especially if they chance to be abundant during 
a dry spell when the cane is young, either kills the ¢ane outright, 
or so stunts the growth, that the crop is worthless and in many cases 
the field is abandoned. 

It is not at all surprising that’ Tomaspis should be a pest on cane 
in Trinidad when one considers the agricultural field practices most 
common there. What an unprejudiced observer first notices is the 
great abundance of weeds in the fields of cane. Grass and weeds 
are alternate host plants, if they are not the original hosts of Tomaspis, 
and as they are allowed to grow almost unchecked in the cane fields, 
it is not surprising that the froghoppers have also attacked the cane. 
Another most noticeable feature of Trinidad agriculture is the large 
number of abandoned fields, where a few stools of cane still remain, 
but are mostly grown up to grass and weeds. The roads and “traces” 
through the cane estates and the land along the railroads are overgrown 
with weeds. The whole environment is ideal and could not be better 
for the propagation of large numbers of froghoppers and other pests 
of cane. When the managers of the estates come to realize the impor- 
tance of cleaning up the grass and weeds in the cane fields and of 
planting some other crop in the abandoned fields, there will be a 
most noticeable reduction in the injury to cane by insects, and more 
particularly in the injury caused by the froghopper. Because of the 
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lack of sanitation in the fields, the froghopper is a difficult pest to 
control and is rendered all the more difficult because of the lack of 
vulnerable places in its life history. 

The nymphs are found only on the roots of cane, where no insecticide 
can reach them. The adults are of such small size and are so active, 
that their collection by boys is impracticable. It might be possible — 
to reduce their numbers by burning the trash in which their eggs are 
deposited, but as the eggs are also deposited in the ground and it is 
usually in the moister trash which is closest to the ground and most . 
difficult to burn, that most of the eggs are deposited, this practice 
would only destroy much-needed humus, and leave the major portion of 
the eggs undestroyed. As all ordinary methods of control are imprac- 
ticable, a most novel and unusual plan of campaign has been adopted. 

The fungus, Metarrhizium anisoplie Sorokin, produces a fatal 
disease of froghoppers and other insects called the Green Muscardirie. 
When the fungus spores are widely diffused throughout a cane field, 
a heavy mortality of the froghoppers follows, if the moisture and 
temperature conditions are favorable. At the beginning of the rainy 
season,, when the froghoppers begin to become most abundant, the 
conditions for the growth and development of the fungus are ideal. 
Although attempts to use fungus diseases in combating insects 
have been made elsewheré, never before has the growth of large 
amounts of fungus spores and their thorough distribution throughout 
a field to kill the insect pests of the crop growing there been attempted 
on so large a scale. The spores of Metarrhizium are grown on layers 
of cooked rice spread out on trays three feet square, ten of which 
trays are contained in a culture cabinet. As about 70 pounds of the 
mixture of spores with the proper amount of cassava starch for field 
dusting are produced from one cabinet; on several estates in Trinidad 
as many as four of these cabinets are in operation, and as the length 
of time for the maximum production of spores is only three weeks, 
it is apparent that the commercial production of spores has been made 
practical. The application of spores in the field is made from a blower 
mounted on a railroad flat car. The pioneer work in the devising of 
large-scale, commercially practical methods of growth and application - 
of fungus spores has been done by Mr. J. B. Rorer, Pathologist of 
the Trinidad Board of Agriculture. To his recent article in “‘Phyto- 
pathology,” April, 1913, pp. 88-92, one may be referred for the details 
of the work. 

The practical results of this field dusting are somewhat inconclusive, 
as few of the cabinets were put into operation till towards the end of 
the rainy season last year, and most of the dusting has been done 
during the dry season when conditions are not optimum for the pro- 
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duction of an epidemic of the Green Muscardine disease among frog- 
hoppers. Mr. Urich assured me, however, that in the one examination 
he made where spores had been applied early, at least 95 per cent. of 
the nymphs in the stool of cane were found dead and covered with 
the characteristic olive green spore masses of Metarrhizium. 

Most of the planters seem to be convinced of the desirability of 
using this fungus for the control of the froghopper, and on most of 
the estates of the island cabinets for growing the spores were seen. 
Mr. Connell has already dusted with the spores over 500 acres of 
cane land at Esperanza estate, and at other larger estates it is planned 
to dust similar areas. It will be with much interest that the outcome 
of this most extensive spore dusting during the coming wet season 
will be watched. - 

In addition to the work with the Green Muscardine, a diligent 
search has been made for predators and parasites. In the fall of 
1911, Mr. Urich went to Mexico, where Tomaspis postica Walker, 
does considerable injury to cane, and he imported from there a Redu- 
viid. bug, Castolus plagiaticollis, which is a very efficient predator 
on the adult froghoppers. . . . From grass collected in the moist 
valleys and ravines in the northern part of Trinidad, two Chalcidid 
parasites have been bred by Mr. P. L. Guppy, Mr. Urich’s assistant. 
One of these is a brilliant vermillion color and the other a light brown. 
Neither has yet been bred in large numbers, and it is doubtful if they 
will be of economic importance. That they already occur in the island, 
and in localities not more than a few miles from cane fields heavily 
infested with froghoppers, indicates that unless some very successful 
method of artificial propagation is devised they will never be of much 
practical value, although interesting from a scientific standpoint. 

On all cane estates in Trinidad, the injury by Castnia licus, the giant 
moth borer, is most noticeable. Indeed, from what superficial observa- 
tions I was able to make, it seemed to be more common than in Deme- 
rara. Its numbers are becoming less each year in Demerara, but in 
Trinidad, the pest is rapidly becoming more abundant, as Mr. Urich 
informed me that on only a few estates were control measures at- 
tempted. It is impracticable to flood the fields from which cane 
has recently been cut, no attempt is made to collect the full-grown 
larve and pupe from the stools of cane, and the young larve are not 
cut out of young cane, but most energetic measures are used for the 
collection of adults by gangs of boys with butterfly nets. That this 
method of control is successful if continued over a series of years, 
is shown by the figures given below, showing the number of adults 
collected on one estate. 

Castnia ADULTS on One Estate 


Year 1911 1912 


1909. 
No. ‘ 182,734 116,707 89,768 52,271 
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Approximately the same number of boys was employed in the collec- 
tion each year and the figures are therefore comparable. If the 
collecting of adults for four years produced a decrease of over 70 per 
cent. in the numbers of the pest, it may be more easily realized how 
much better Castnia is kept under control in Demerara where additional 
measures are used. 

Although cane infested with the smaller moth borer is common in 
Trinidad, the injury by this species is not serious as compared with 
that produced by the froghopper. Although much more common 
than Castnia, the total amount of injury produced by Diatrea is 
not so great. Nothing in the way of control is attempted on any 
estate. None of the managers have sufficiently realized the loss 
caused by Diatrea to seriously attempt to control it. This is not 
particularly surprising as the Diatrea larve are abundant only during 
the beginning of the rainy season, May and June, but after this they 
are comparatively scarce. Ordinarily the smaller moth borer does 
not cause much dead heart, as the larve do not become abundant 
until after the cane has advanced beyond the earlier stages of growth. 
In that portion of the cane stalk between three inches and a foot from — 
the ground occurs about 90 per cent. of all the injury that one sees 
on cane brought to the mill. This was especially noticeable at the 
Usine Ste. Madeleine. Whether any other factors than rainfall 
and abundance of parasites enter into this sudden appearance and 
practical disappearance of Diatrea has not yet been worked out. 
The egg parasite Trichogramma minutum (pretiosa) Riley, is quite 
common and the brilliantly marked braconid parasites of the larve 
are abundant in the fields. Three of them were seen hovering over 
the cane on the cane carriers of the Usine. They were not feeding 
on the juice from the cut ends, but rather were examining the Dia- 
trea holes. * 

Among the more important minor pests of cane in Trinidad are the 
weevil stalk borer, Metamasius hemipterus Linn., var. decoloratus 
Gyllh., the “gru-gru” worm, Ryncophorus palmarum Linn., and 
the sugar-cane mealy bug, Pseudococcus calceolarie Mask. The 
latter is moderately abundant on most cane, but appears to do but 
little serious injury. It is attacked by the larva of a predaceous 
lady beetle, which is present where the mealy bugs are most abundant. 
The injury by the “gru-gru” worm is mostly confined to seed-cane 
that has not been properly treated with Bordeaux mixture. The 
weevil stalk borer is quite common but never so abundant as to do 
serious damage. In some of the cane brought in to the Orange Grove 
miil by coolie cane farmers, a few stalks were noticed which had 


. been almost entirely destroyed by termites. While looking over 
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some of these specimens of its injury in the laboratory, Mr. Urich 
found a scale insect abundant in the tunnels of the termites. 
Although in most respects Barbados is strange and different from 
Trinidad and Demerara, most of the insect pests are anything but 
unfamiliar. True, the larger moth borer is not found, nor the frog- 
hopper, but the small, stunted, untrashed canes contain an enormous 
amount of Diatrea injury. Both kinds of the sugar-cane mealy bugs, 
Pseudococcus calceolarie Mask., and P. sacchari Ckll., are abundant 
and with them are almost invariably found the larve of a lady beetle. 
At the time I was there, the sooty mold on the leaves caused by 
fungous growths on the honey dew secreted by the sugar-cane leaf- 
hopper, Delphazx saccharivora Westw., and the fluffy white masses 
indicating the position of the egg-masses in the leaves, were most 
noticeable. The weevil stalk borer, Metamasius hemipterus Linn., 
is also abundant, as thirty larve were taken from a single stalk of cané. 
With. the exception of Diatrea all these are minor pests in comparison — 
with the injury produced by the weevil root borer, Diaprepes abbre- 
viatus Linn. This is by far the most serious pest here. One can pull 
up with but slight exertion half-grown stalks of cane, which have 
been stunted and, in most instances, killed by it. The injury caused 
by this weevil in Barbados is more serious than that due to Lachno- 
sterna grubs in Porto Rico, as the stalks are attacked when only half- 
grown. Many of the small roots are eaten and the center chewed 
out of the main tap root of the cane. It is very seldom that the 
cane plant has sufficient roots left to make any new growth after the 
grubs have destroyed the tap root, and the plant is then practically 
dead. When the ground around the stool is dug over, several grubs 
are found at a depth of one to three feet. When the cane crop is 
removed from the field, the partly grown grubs do not die, but burrow 
down to a depth of several feet where they await the planting of the 
next crop. Mr. Nowell had a grub remain alive for over ten months 
in a cell of earth in @ petri-dish kept in the laboratory, and the grub 
seemed as healthy and active at the end of that time as when first 
dug up. . . . No effective method of control is known, but the 
numbers of the grubs can be considerably reduced by hand picking 
of the adults. The adult weevils collect in large numbers on corn 
and sorghum to feed, and there théy may be readily captured by boys. 
The injury by Diatrea in Barbados seems all the more severe be- 
cause those varieties of cane are grown which have a small stalk and a 
high percentage of sugar. Although there were probably not so many 
tunnels in a single stalk as in Demerara, the total amount of injury 
to the cane seemed to be greater. It was stated that injury by Di- 
atrea had been particularly severe this year, but it must be considerable 
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every year. Mr: Bovell stated that field experiments had shown 
that cutting out the dead hearts in the young cane caused so much 
injury by root disease that more sugar was obtained from the untreated 
cane. The greater part of the injury from Diatrea occurs in the 
upper portion of the stalk and possibly this is another reason why 
the cutting out of dead hearts was not more successful. T'richogramma 
minutum is the only parasite of Diatrea in Barbados. , 

The most interesting and important insect pest of cane in Barbados 
from the standpoint of one interested in its parasitism. and more 
particularly the introduction of that parasite into Porto Rico, is the. 
brown hard-back, Phytalus smithi Arrow. The genus Phytalus is 
closely related to the genus Lachnosterna, the grubs of which genus 
are so injurious to cane and other plants in southern Porto Rico. 


‘The grubs of Phytalus smithi never attain to more than half the size 


of the Porto Rican Lachnosterna and they are never sufficiently abun- 
dant to cause serious injury to the cane. The reason why they do 
not become an important pest is probably because they are para- 
sitized by a black wasp, Tiphia parallela Smith.- 

A few years ago in the Island of Mauritius, the cane was ie 
tacked by a root grub and in certain parts of the island it caused 
an entire failure of the cane crop. The adults of this grub were 
described as new by Mr. Arrow of the British Museum under the 
name Phytalus smithi. A short time later, when Mr. Guy S. Marshall 
was looking over a collection of local cane pests in Barbados, he. 
noticed beetles similar to the adults of the grub which was such a 
pest m Mauritius' and he decided they were of the same species. 
It was then remembered that a considerable time ago new cane varie- 
ties had. been sent from Barbados to Mauritius. The usual method . 
of introduction was to send a few joints of a stalk of cane with the 
ends sealed and packed in moist sawdust or charcoal, but some varieties 
had been introduced by sending an entire stool of cane in a pot of soil. 
It is quite probable that the grubs of Phytalus smithi were introduced 
into Mauritius in the soil surrounding the roots of these new varieties 
of cane. The parasite Tiphia parallela was not introduced with the 
grubs, and with the parasite not present to check its increase, Phytalus 
smithi became a serious pest. Although most strenuous measures of 
hand picking the grubs and collecting the adults have been adopted 
in Mauritius in the hope of entirely exterminating the beetle (for it 
is a pest in only a comparatively small portion of the island at present), 
it seemed very desirable to introduce the parasite Tiphia parallela 
to aid in its control. Under the direction of Mr. J. R. Bovell in 


1 Mauritius is a small island in the Indian Ocean, southeast of Africa. 
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Barbados, a large number of Tiphia cocoons are being gathered and 
these will be sent to Mauritius in cold storage. Spencer’s plantation, 
Christ church, where the cocoons were being dug up, was visited. 
Mr. A. A. Evelyn, the manager, had five or seven men at work digging 
to a depth of two and sometimes three feet around the edge of the 
cane fields, where the grubs of Phytalus smithi were most abundant. 
Judging by the results of my own work in Illinois, they were having 
only moderate success, as on many days they would discover nothing, 
although sometimes they would get a dozen or more cocoons in a 
few hours. As the shipment of cocoons was soon to be despatched 
to Mauritius, arrangements were made with Mr. Evelyn to continue 
the work of digging the cocoons of Tiphia parallela that some might 
be sent to Portp Rico and an attempt made to establish the species 
as a parasite of the smaller species of native Lachnosterna. 


NOTES ON PODABRUS PRUINOSUS 
By H. F. Witson, Entomologist, Oregon Agricultural College, Corvallis, Ore. 


During the past two years this insect has been very abundant in 
the Willamette Valley and is one of the most important agencies in 
the control of all forms of plant lice. 

The three principal species held in check by this pest are the rosy 
apple aphis (Aphis sorbi Kalt?), the black cherry aphis (Myzus cerasi 
Fab.), and the vetch aphis (Macrosiphum pisi Kalt?). 

The adults begin to appear about the first of May and by June 
first are very abundant. By July first, only a few individuals can 
be found. During the warm days along about the first of June the 
beetles are flying about everywhere, apparently in search of food. 
They are also quite commonly found in the vetch fields and in the rolls 
of infested apple and cherry leaves. 

They undoubtedly destroy many aphids in a day and are of great 
economic value. The manner of devouring an individual aphis re- 
sembles very much that of a hungry dog with a piece of fresh meat 
and several companions watching the operation. The aphid is not 
exactly eaten, as the beetle crushes it with the mandibles and extracts 
the juices. The remains are then cast to one side and another morsel 
is sought for. 

When disturbed the beetles try to escape from the folds of the 
leaves and, if resting or crawling on the leaf, will quickly drop to the 
ground. 
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Tue Various Sraczs 


The eggs were not observed in the field but in the insectary they 
were deposited on top of the ground in masses as shown in figure 11 a. 

The individual egg is light yellow in color, oblong in shape and 
measures .36 mm. in length. 

The larve (Fig. 11 6) are found in the ground from three to six 
inches below the surface and when mature measure from 15 mm. to 
20 mm. in length. They are pink in color and are covered with numer- 
ous fine hairs which give them a velvety appearance. The three 
thoracic segments have two longitudinal dark markings on the dorsum. 

The pupe (Fig. 11 c) are found in earthen cells in the moist earth. 
When the pupal stage is first formed they are white; later they change 
to pink and as the elytra and appendages develop, they change to a 
dark blue; the eyes are red; abdomen above and below covered with 


numerous fine hairs that give them a velvety appearance. Dorsum’ 


of prothorax also covered with these hairs. The prothorax above 
square and shaped as in the adult. 

The adults (Fig. 11 d) are dark blue in color with the prothorax, 
front part of the head and tip of abdomen light brown. First three 
segments of the antennz brownish, shaded with black. Segments 
following, black with a small amount of brown at the base. Legs 
black, shaded with brown. 

Upper and lower side of abdomen covered with fine light gray 
hairs. Length of body 10 to 14 mm. ; 


THE GEOGRAPHICAL DISTRIBUTION OF THE STABLE FLY, 
STOMOXYS CALCITRANS'! 


By Caartzs T. Brugs 


The common stable fly, Stomozys calcitrans L., has recently received 
considerable attention at the hands of entomologists, medical men 
and veterinarians. It is a nearly cosmopolitan phlebotomic Muscid 


that has long been a serious pest of domesticated animals and an ~ 


occasional nuisance to human beings on account of its blood sucking 
habits. For some time it has been known to act as an occasional 
carrier for the bacillus of anthrax. More recently it has been shown 
to be capable of acting as a vector for the virus of acute epidemic 


1Contzibutions from the Entomological Laboratory of the en Institution, 
Harvard University, No. 69. 
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poliomyelitis (infantile paralysis)! and it is also quite probably a 
regular or accidental carrier of other human and animal diseases with | 
which its connection has not yet been elucidated. 

On account of its importance as an economic insect, it has seemed 
worth while to publish the following resumé of the distribution of 
Stomozys calcitrans in different parts of the world. The material 
here presented has been gathered from many sources; much has been 
collected from published writings, but a great part has been supplied 
by entomologists in various parts of the world to whom requests for 
information were sent. As is evident from the context, the writer is 
greatly indebted to these gentlemen who have so freely given data 
from their personal experience. 

Next to the common house fly, latterly termed the typhoid fly, 
this species is one of the most widely diffused species of insects, and 
has been found in some part of nearly every habitable region of the 
globe. Like the house fly, it is probably a native of the Old World, 
most likely of central Europe, and if not actually native to North 
America, it was evidently brought hither on ships at an early date. 

The species was named Conops calcitrans by Linnzus in the tenth 
edition of his Systema Nature (p. 604; 2) and soon afterwards Geoff- 
roy? erected the genus Stomozys to include this species which was 
the only one then known. I have not been able to approximate the 


. date of its introduction into America, but its abundance in Philadel- 


phia as early as 1776 is attested by the following excerpt from an 
account written by Thomas Jefferson.’ In describing the reasons for 
the hasty adoption of the American Declaration of Independence by 
the Continental Congress on July 4th, 1776, Jefferson writes: 

“The weather was oppressively warm, and the room occupied by 
the deputies was hard by a stable, whence the hungry flies swarmed 
thick and fierce, alighting on their legs and biting hard through their 
thin silk stockings. Treason was preferable to discomfort.” 

No entomologist, after reading this paragraph, can question the 
fact that the ‘‘hungry flies” were anything but Stomozys calcitrans, 


. so characteristic is Jefferson’s account. 


- That it was present in the United States in the early colonial days 
is thus certain. One should expect as much, however, for it is adapted 


1 Brues, C. T. The. Relation of the Stable Fly (Stomorys calcitrans) to the 
Transmission of Infantile Paralysis. Journ. Econ. Entom., Vol. 6, pp. 101-109 
(April, 1913). 

* Histoire Abregée des Insectes, II, 538 (1762, 1764, 1799). 

: For this interesting information I am indebted to an article by Hubert Bruce * 
Fuller, entitled “Myths of American History,” which appeared in Munsey’s Mag- 
azine for May, 1913. 
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to maintain its existence for long periods on shipboard, and is un- 
doubtedly thus carried for long distances. From the following data 
recently given me in a letter by Dr. H. H. P. Severin, it will be seen 
that at the present time the species is readily transported by ships, 
and conditions in the past must have been still more favorable for 
its existence under such circumstances. Dr. Severin writes: “In 
’ making the trip from San Francisco to Honolulu, the boat on which 
I was traveling carried about fifteen mules and horses which were 
placed in temporary stalls on the lower deck of the steamer. These 
stalls were crudely constructed, consisting of but little more than 
the roof, and yet during the seven.days of the trip, I noticed stable 
flies pestering these animals.’’'’ Such adaptability on the part. of 
Stomozys calcitrans undoubtedly accounts for the ease with which it 
has become disseminated so widely, and it seems strange that other 
members of the same genus have not followed it generally in its 
migrations. 

Together with a number of related genera, all of old-world origin, 
Stomozys is usually regarded as forming the subfamily Stomozrydine 
of the family Muscidz. All of these genera are sharply differentiated 
from other Muscide by the piercing mouthparts and phlebotomic 
habits of the imago. At the present time, some seven genera have 
been recognized. 


Hematobia Robineau-Desvoidy-Siphona Meigen?). 
Stygeromyia Austen. 

Stomorys Geoffroy. 

Philematomyia Austen. 

Glossinella Grinberg. 


Of Stomezys a large number of species have been described, some 
thirty-one of which appear to be well founded. Thirteen of these 
were listed by Bezzi* in 1907, and the remainder have since been 
distinguished. 


1. bengalensis Picard. Bull. Soc. Ent. France. 20: p.21 (1908). India. . 
2. bilineata Griinberg. Zodl. Anz. 30: p. 89 (1906). East Africa. 

3. boneti Roubaud. , Bull. Soc. Path. Exot. 4: p. 124 (1911). Dahomey. 
4. bouffardi Picard. Bull. Soc. Ent. France, 1907, p. 27. Sudan. 

1 Since Dr. Severin’s communication was received, the writer has had the oppor- 
tunity to observe the same conditions on steamers that carry horses and cattle, 
plying on the western coast of South America between ports in Panama, Ecuador 
and Peru. 

* Mosche Ematofaghe. Rendi. R. Ist. Lomb. Sci. and Lett., II: 40 (1907). 
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Glossina Wiedemann. 

Lyperosia Rondani. 

Hematobosca Bezzi. 
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. griseicepe Becker. Mitt. Zodl. Mus. Berlin, 4: p. 195 (1908). Madeira. 
. hovas Brauer. SB. Akad. Wien, 108: p. 517 (1899). Madagascar. 
1l. indica Picard. Bull. Soc. Ent. France, 20: p. 20 (1908). India. 
12. inornata Grinberg. Zodl. Anz. 30: p. 90 (1906). Camerun. 
13. lafouti Picard. Bull Soc. Ent. France, 1907, p. 28. Mauritius. 
14. libatriz Robineau-Desvoidy. Myod. p. 387 (1830). Southeastern India. 
15. limbata Austen. Ann. Mag. Nat. Hist. (8) 3: p. 292 (1909). India. 
16. nebulosa Fabricius. Syst. Antl. p. 282 (1805). (calcitrans Linn.?). South 
America. 
17. nigra Macquart. Mem. Soc. Sci. Lille, 1850, p. 212. Natal; Mauritius. 
18. oblongopunctata Brunetti. Rec. Indian Mus. 4: p. 73 (1910). India. 
19. ochrosoma Speiser. Sjistedt’s Kilimandjaro-Meru Exped. 10-5: p. 162 
(1910). German East Africa. 
20. omega Newstead. Ann. Trop. Med. & Paras. 1: p. 87 (1907). West Africa. 
21. pallida Roubaud. Bull. Soc. Path. Exot. 4: p. 125 (1911). 
plurinotata Bigot. Bull. Soc. Zodl. France, 12: p. 593 (1887). Ceylon. 
pratti Summers. Ann. Mag. Nat. Hist. 8: p.238 (1911). Straits Settlements. 
pulla Austen. Ann. Mag. Nat. Hist. (8) 3: p. 294 (1909). India. 
pusilla Austen ibid., t. c.: p. 293 (1909). India. : 
sellata Grinberg. Zodl. Anz. 30: p. 90 (1906). Kamerun. 
sexvitiata Roubaud. Bull. Soc. Path. Exot. 4: p. 396 (1911). Sudan. 
sitiens Rondani. Ann. Mus. Civ. Genoa, 4: p. 288 (1873). Eastern Africa. 
teniata Bigot. Bull. Soc. Zoél. France, 12: p. 594 (1887). Port Natal. 
triangularis Brunetti. Rec. Indian Mus., 4: p. 77 (1910). India. 
. varipes Bezzi. Rendic. Ist. Lomb. (2) "40: p. 446 (1907). Eritraea. 


The following citations of localities for Stomozys calcitrans is un- 
doubtedly by no means complete, particularly since this species has 
been incidentally referred to a great many times in the literature of eco- 
nomic entomology and also frequently in miscellaneous publications of 
various kinds. Even in the United States where it probably occurs 
commonly in every state, published records are scanty and many of 
the localities here cited have been kindly furnished by entomologists 
from their personal experience. In the same way a number of foreign 
entomologists have supplied similar data, and to all I am greatly 
indebted for their uniformly courteous attention to my requests for 
information. 


United States of pares 


Arizona.—Mr. F. C. Bishop has recently written me that he heard 
through Dr. Morrill of Phoenix, Ariz., that the stable fly is, so far 
as he has observed, rather rare in that state. Dr. Morrill has seen 
the species.resting in considerable numbers on his house in Phoenix, 
but never noticed them in abundance around dairies. 

California.—Mr. C. H. Richardson, Jr. informs me that the stable 
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5. brunnipes Grinberg ibid., 1. ¢. Camerun; Eritrea. 
iF P 6. calcitrans Linné Syst. Nat. 10; 604. 2 (1758). Distribution discussed below. 

_ 7. dacnusa Speiser. Zodl. Anz. 33: p. 667 (1908). Annam. 
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fly is very common in southern California where it is a serious pest to 
cattle, and Professor Doane writes that he has found the larve breed- 
ing very commonly in cow manure around dairy barns in the vicinity 
of Stanford University. Herms' mentions it as a household insect 
in California. 

Colorado.—Bishopp?* quotes from Prof. Gillette the statement that 
this species is possibly the worst pest of livestock in Colorado on 
account of its being so abundant and ever present. 

Professor Cockerell writes that it is abundant at Boulder, Colo. 
and that one of his students, Mr. Tucker, found it at Tabernash. 

District of Columbia.—Howard * who has studied this insect rather 
extensively in Washington, D. C., refers to its abundance there in 
late summer. 

Connecticut.—The stable fly is widely distributed throughout 
Connecticut, apparently in about the same abundance as has been 
observed in Massachusetts. The writer has seen it especially abun- 
dant along the Connecticut Valley in late summer. 

Florida.—The writer has seen the stable fly in the northeastern part 
of Florida, but it does not appear to be nearly so common. there as in 
the northern states. Johnson‘ records it from St. Augustine and 
Lake Worth, and Bishopp ° states that investigations made in Central 
Florida indicate that it is seldom of importance as a pest in that 
section. 

Georgia.—According to Bishopp ° the stable fly is a pest of more or 
less importance in the grain belt of this state every year. 

Mr. C. W. Johnson also informs me that he has specimens in his 
collection, collected by Pilate at Tifton, Ga. 

Illinois.—The stable fly is abundant about Chicago and many parts 
of northern Illinois, according to the experience of the writer. 

Prof. A. D. MacGillivray, in a letter, has offered the following note 
concerning its occurrence in the northern central portion of the state 
near Urbana: “In the two years that I have.been'here, this insect 
has been quite abundant. The flies come into the laboratory and 
bite us on the shins so as to almost drive us out in the afternoons. 
Last September there was a great reduction in the amount of milk 
produced in this region, and the dairies all reported a great abundance 
of flies, which of course meant the stable fly.” 


Bull. Agric. Expt. Sta., California, No. 215, p. 517 (1911). 
* Journ. Econ. Entom., Vol. 6, p. 115 (1913). 

* Proc. Washington Acad. Sci., II, p. 578-579 (1900). 

¢ Proc. Acad. Nat. Sci., Philadelphia, p. 335 (1895.) 

+ Journ. Econ. Entom., Vol. 6, p. 115 (1913). 

¢ Journ. Econ. Entom., Vol. 6, p. 115 (1913). 
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Prof. H. A. Surface also writes that he has seen this insect abundant 
in Illinois. 

lowa.—Prof. H. F. Wickham writes: ‘“‘About the distribution of 
Stomozys calcitrans, I have no formal notes, but it is very common 
here, though perhaps less so than during my boyhood when little 
care was taken in the disposition of refuse.’’ 

Prof. O. A. Johannsen has also observed it personally at State Center, 
Iowa. 

Kansas.—Bishopp ' refers to this species as a pest of more or less 
importance every year in the grain belt of this state. 

Kentucky.—Garman* speaks of Stomozys calcitrans as extremely 
abundant at St. Vincent, Ky., during August, 1895, and observed 
the flies very commonly at Lexington, Ky., as late as October 20, 
1890, sunning themselves in great numbers on the sides of buildings. 

Maine.—Prof. O. A. Johannsen writes that the stable fly occurs at 
Orono. Me., where he has observed it personally. 

Maryland.—Mr. 8. N. Cory has kindly furnished the following 
notes on the occurrence of the stable fly in Maryland: ‘It is abun- 
dant in this state where we have bred it from horse- and hog-manure. 
In 1908 it was the species most abundantly bred out in the insectary 
from this material collected late in the fall. 

Massachusetts.—Extensive observations, particularly in the eastern 
portion of the state have revealed an abundance and seasonal dis- 
tribution similar to that which exists in most of our other northern 
states. The adults do not appear in noticeable numbers until the 
. early part of June. They are then to be seen very generally in locali- 
ties where there are many domestic animals, but not in sufficient — 
numbers to annoy cattle or horses to any extent. At this time also 
they are much more local in occurrence, for they do not appear to 
wander far from barns, stables and pastured animals. In another 
month they have increased greatly in numbers and begin to appear 
quite generally in places quite removed from such animals, while 
horses and cattle are considerably annoyed by them. During August 
there is a still greater increase in their numbers, and it is during this 
month that animals are most severely bitten by them. At this time 
they can be seen in abundance almost anywhere, although as before 
they are most numerous in places where they can find large animals 
upon which to feed. During September they are scarcely less abun- 
dant, until the latter part of the month when they becomé much 
less active and are to be seen almost entirely on fences and walls, 


: Journ. Econ. Entom., Vol. 6, p. 115 (1913). 
2 Ann. Rept. Kentucky Agric. Expt. Sta. (8th) for 1895, p. 1 (1896). 
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particularly if these are constructed of wood and painted. Even in 
the summer they are attracted to such warm surfaces in the full glare 
of the sun except during the middle of the hottest days; they then 
migrate to places illuminated by more slanting sunshine. In this 
way during a single day they will successively congregate upon such 
portions of a barn as present the desired warmth and sunshine. By 
October the activity of the flies is much diminished, and on cool 
mornings they remain in a dormant condition. However, as soon 
as the air becomes warmer, later in the day, they again become ac- 
tive, and at this time of the year almost replace the house fly which 
has decreased greatly in numbers. Even after a severe frost, they do 
not disappear entirely if the weather again becomes warm. In warmed 
stables they persist in greatly decreased numbers throughout the 
winter in a semi-active state, and stable-men recall having been bit- 
ten by them when sitting about heated stable stoves in the dead of 
_ winter. 

There are a number of published references to the occurrence of 
the stable fly in Massachusetts, but they do not add materially to 
the above statement. It is interesting to note, however, that Harris! 
as early as 1842 speaks of cattle and horses being much tormented 
by the bites of these insects. 

Michigan.—Prof. R. H. Pettit informs me in a letter that the 
stable fly is comimon throughout southern Michigan and that he has 
seen them extremely abundant in the northern part of the state a 
short distance from Mackinaw. 

Minnesota.—Washburn ? in his Diptera of Minnesota says that the 
stable fly is found in large numbers about stables in Minnesota. 

Professor Washburn has also been so good as to inform me by 
letter that his observations would indicate that the species is quite 
common in the neighborhood of all the towns over the state. 

Missouri.—Mr. Leonard Haseman writes from Columbia, Mo., that 
he has never seen the stable fly so abundant in any part of the United 
States where he has been, as it is in Missouri. He says that it is a 
great scourge of live stock and aside from the house fly and the horn 
fly, the most abundant fly breeding in horse-manure in the region 
about Columbia. 

Mississippi.—Bishopp * states that the stable fly occurs commonly 
in Mississippi and sometimes becomes a considerable pest of live stock. 

Montana.—Mr. William M. Mann tells me that the stable fly is 
a common insect in Montana. 

1 Insects Injurious to Vegetation, p. 412. 
: Tenth Ann. Rept. Entom. Minnesota, p. 148 (1905—). 
: Journ. Econ. Entom., Vol. 6, p. 115 (1913). 
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Nebraska.—Bishopp ! refers to this species as a pest of more or 
less importance every year in the grain belt of this state. 

New Hampshire.—Prof. W. C. O’Kane writes that he has specimens 
of the stable fly from Pelham, N. H., but that the species has not 
been reported by correspondents throughout the state during recent 
years. 

The writer found the species very abundant at Wilton, N. H., on 
a visit there during the summer of 1911. 

New Jersey.—Howard * quotes Dr. John B. Smith as having men- 
tioned the abundance of this species in his house in New Brunswick, 
where he had noticed their increase in numbers during the late summer 
and fall, till by November Ist they had almost replaced the house 
fly at that place. 

In his Insects of New Jersey it is referred to as “common through- 
out the state; a great pest of cattle’ (Edit. 1890, p. 392; id. 1900, 
p. 679; ibid. 1910, p. 788). 

New Mexico.—Prof. T. D. A. Cockerell writes that he found the 
stable fly abundant at Las Vegas, N. M., in 1900-01, and that he 
found it also at Pecos on the upper Pecos River and at Roswell. 

New York.—aAs early as 1849 Fitch * speaks of the stable fly as 
most tormenting, especially to horses in New York state. 

Prof. O. A. Johannsen writes that he has observed it at Ithaca, 
N. Y., and the writer has observed it commonly in the environs of 
New York city. Felt also records it ‘from New York without specific 
localities saying “‘that it may be rather abundant about-houses in 
the fall.” 

Ohio.—Prof. J. S. Hine writes that he has observed this species in 
every part of Ohio in which he has been and Prof. H. A. Surface has 
seen it “abundant in the southeastern part of Ohio.” 

North Carolina.—Mr. Z. P. Metcalf writes that he has specimens 
of the stable fly from Raleigh, Beaufort and Southern Pines, and that 
he is sure of having observed it in other parts of the state as well. 

Oregon.—Howard * mentions the appearance of extraordinary num- 
bers of the stable fly near Salem, Ore., in 1888, and Prof. J. M. 
Aldrich writes me that he has this species in his collection from Cor- 
vallis, Ore. 

Pennsylvania.—Prof. H. A. Surface writes that the stable fly is 
generally distributed throughout Pennsylvania, and says that he is 


1 Journ. Econ. Entom., Vol. 6,,p. 115 (1913). 

* The House Fly—Disease Carrier, p. 241 (1911). 
* Trans. N. Y. State Agric. Soc., Vol. IX, p. 803. 

¢ Bull. New York State Mus., No. 136, p. 7 (1910). 
* The House Fly—Disease Carrier, p. 244 (1911). 
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not aware that there is any part of the state in which it does not 
occur. 

Rhode Island.—Mr. C. W. Johnson has specimens from Kingston, 
R. I., and the species is evidently equally abundant in Rhode Island 
as in the adjoining states. 

South Carolina.—Bishopp ' states that the stable fly occurs com- 
monly in South Carolina and sometimes becomes a considerable pest 
of live stock. 

South Dakota.—According to Bishopp' statements by farmers in 
South Dakota indicate that the stable fiy is sufficiently abundant — 
there to become a live-stock pest. 

Prof. J. M. Aldrich writes that he has specimens in his collection 
from Brookings and Custer, S. D., and that he has observed it as 
troublesome to horses in South Dakota. 

Texas.—Very recently Bishopp ” has referred to the great abundance 
of the stable fly in northern Texas during the summer of 1912 and to 
its prevalence in the same region every year. In the south central 
portion of the state, the present writer found the species always rather 
commonly, but not in excessive outbreaks during several years of 
residence there. It is undoubtedly very widely distributed in Texas 
and an extremely important pest of live stock in most if not all parts 
of the state. 

Bishopp (Il. c.) also says that this species was reported as extremely 
abundant in north central Texas as early as 1867; and that later out- 
breaks occurred in 1894 or 1895 and in 1905. 

Pratt * records the species as very abundant in and about stables 
at Dallas, Tex., but as not breeding commonly in cow-manure a7- 
cording to his observations. 

Virginia.—Howard ‘ has found this species commonly in northern 
Virginia, and mentions its occurrence in out-of-door privies in this. 
region. 

West Virginia.—Howard * refers to the occurrence of adult stable 
flies in out-of-door privies at Charleston, W. Va. 

Wisconsin.—Carlyle* records Stomorys calcitrans as being very 
common and as constantly worrying stock, particularly cattle in the 
““Northwest.”” The writer has observed it in numbers in southeastern. 


1 Journ. Econ. Entom., Vol. 6, p. 115 (1913). 

* Journ. Econ. Entom., Vol. 6, p. 112-126 (1913). . 

* Canadian Entom., Vol. 44, p. 182. 

‘ Proc. Washington Acad. Sci., II, p. 579 (1900). 

+ Proc. Washington Acad. Sci., II, p. 579 (1900) 

* Ann. Rept. Wisconsin Agric. Expt. Sta. for 1889 (16th), p. 92 (1899). 
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Wisconsin, near Milwaukee, as well as in the more northern parts of 


the state. 
Canada 


Hutt ' speaks of Stomozys calcitrans as commonly found in houses 
in Ontario, and it is undoubtedly well distributed in at least the more 
southern parts of Canada. 


Alaska 


Mr. A. B. Parks who has collected insects extensively in Alaska 
writes that Stomozys calcitrans occurs in Sitka and that he has seen 
it also at Skagway, 500 miles further north. At Sitka it was abundant 
around barns during July and August. 


Bermuda 


Mr. C. W. Johnson has kindly furnished me with a record of the 
occurrence of the stable fly in Bermuda, based on a specimen in his 
collection bearing the date of January 20. 


Bahama Islands 


Mr. C. W. Johnson has given me a record of the stable fly in the 
Bahamas, based on material in his collection and he has also made a 
published reference * to specimens taken at Nassau. 


‘est Indian Islands 


Porto Rico.—Cogquillett* has recorded a single specimen from 
Vieques Island, contained in a small collection of Diptera made in 
Porto Rico. 

Cuba.—Prof. J. M. Aldrich tells me that he has a specimen in his 
collection from Havana, Cuba. 

Jamaica.—The writer has had the opportunity personally to ob- 
serve the occurrence of this species in Jamaica. It seems nowhere to 
be so abundant as in temperate North America and is restricted 
mainly to the regions near sea level. I have never noticed it on mules 
or donkeys when traveling at altitudes of over two or three thousand 
feet. 

There is also a published record by Newstead.‘ ° 

Hayti.—Mr. William M. Mann, who has collected on this little- 


1 Rept. Entom. Soc. Ontario, No. 29, p. 100 (1898). 

* Psyche, Vol. 15, p. 77 (1908). 

* Proc. U. 8. Nat. Mus., Vol. XXII, p. 256 (1900). 

«Rept. 21st Exped. Liverpool, Sch. Trop. Med., Jamaica (1908-09), and Bull. 
Jamaica Dept. Agric., N. 8., Vol. 1 (1910). 
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known island, informs me that he has commonly noticed stable flies 
biting his horse in various parts of Hayti. 

St. Vincent.—Williston' has included Stomozys calcitrans in his 
Diptera of St. Vincent. 

Grenada.—The writer has seen the stable fly in Grenada, but at 
least during August and September it is not so numerous as to be a 
noticeable pest to domestic animals. | 

Mexico.—Van der Wulp’ cites Tabasco, Orizaba and Mexico City 
as localities and Mr. W. M. Mann has recently observed it in the 
State of Hidalgo at an altitude of 9000 feet. 

Costa Rica.—Van der Wulp* has recorded Stomozys calcitrans from 
two localities, Caché and Rio Sucio. 


Central America 


Panama.—The writer has observed the stable fly in the Canal Zone 
during May, but in very small numbers. It does not appear to be an 
abundant insect in Panama. 


South America 


Colombia.—This species occurs at least in the coastal region of 
Colombia, near Buenaventura, where I have seen it, although in very 
small numbers. 

Ecuador.—In the city of Guayaquil, Ecuador, and in its environs 
the stable fly was to be found occasionally during May and June, at 
the onset of the dry season, but not in noticeable numbers. Most of 
the specimens which I collected there are much smaller than those 
from more temperate regions. 

Peru.—Prof. C. H. T. Townsend, an eminent authority on Muscoid 
flies, who has resided in Peru for a number of years, has been so good 
as to furnish information concerning the occurrence of the stable fly 
in that country. He writes: “I can say that Stomozys calcitrans 
occurs throughout Peru below certain altitudes, which I would esti- 
mate at six or eight thousand feet and perhaps higher. It occurs 
throughout the coast region and I have universally noted it as very 
troublesome to my mules on trips in the montanya on the eastern 
side of the Andes, below six or seven thousand feet. . . . I have 
little doubt that it is distributed all over South America wherever 
suitable breeding conditions exist. 


1 Trans. Ent. Soc. London, 1896, p. 366. 

* Biol. Cent. Amer. Dipt., vol. 2, p. 292 (1896). 

* Biol. Cent. Amer. Dipt., Vol. 2, p. 292 (1896). 
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Since receiving this information I have been able to confirm these 
statements concerning its altitudinal distribution on the western slope 
of the Peruvian Andes. At Callao and Lima this insect was very 
abundant during June and July, 1913 (the beginning of the winter), 
and at San Bartolomé with an altitude of somewhat over 4,000 feet 
it was still common. At Matucana, however, which is about 7,300 
feet above sea-level, I did not observe it. 

Chile.—Cited by Reed! in his catalogue of Chilian Diptera. 

Argentina.—The stable fly is an extremely common insect in many 
parts of Argentine and an extremely serious pest of cattle in many 
parts of that country. Dr. Juan Brethes of Buenos Ayres tells me 
that it attains at least the parallel of 35° south latitude and may 
perhaps extend further south, although he has no positive data in 
regard to this. They appear most abundantly in the fall (March and 
April) and at times in almost incredible numbers. Such a case 
has been described by Iches,? when, in 1908, the Province of Santa 
Fé was visited by a plague of these insects. In this case their unusual 
abundance was traced to large amounts of fermenting vegetable débris 
left after the threshing of wheat and flax. 

Brazil.—Austen* has found specimens from the lower Amazon 
region in the collections of the British Museum, and many years 
ago Desvoidy‘ described S. sugillatriz (a synonym of S. calcitrans) 
from Brazil. 

Great Britain 
. Hewitt, who has observed this insect extensively in England speaks ° 
of it as being common, especially in the country from July to October, 
during which time it is frequently seen in houses. He also found it as 
eafly in the season as March and April upon,the windows of a country 
house. 

Newstead has also referred to its abundance in parts of England, 
particularly in Liverpool and Chester, where he found the adults 
resting on shop-fronts in the main city streets. 

It is evidently very abundant and generally distributed in England, 
much as in our own country. ‘ 


Europe 


Stomoxys calcitrans was originally described by Linnzus from 
Swedish specimens and has since been recorded from practically all 


1 Cat. Ins. Dipt. Chile. Ann. Univ. Chile, Vol. 73, p. 644 (1888). 
* Bull. Soc. Nat. Acclim. France, Vol. 56, p. 104-11 (1909). 
» African Blood-sucking Flies, p. 143, London (1909). 


« Myodaires, p. 386. 
* Quart. Journ. Mier. Sci., Vol. 54, p. 356 (1909). 
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parts of Europe by various writers. Any attempt to enumerate these 
would occupy so much space that they have been omitted. To judge 
from published reports, the species appears to reach its greatest 
abundance in middle Europe, particularly in Germany and Belgium. 


Russia.—Portchinsky' in an extended paper on the bionomics of 
Stomozys calcitrans mentions its abundance in Russia. His remarks 
refer especially to the southern part, but seem to be Sins very 
generally to the country as a whole. 


Africa 


Algeria.—Recorded by Bezzi? from “ Algeria’ without further 
notes. ‘ 

The species is evidently not abundant, at least in certain parts of Al- 
geria and Tunis, as it is not included in Becker’s® list of Diptera 
taken by him in this region during the spring of 1906. 

Abyssinia.—Drake-Brockman ‘ records a number of interesting ob- 
servations on the occurrence of Stomozys calcitrans in eastern and 
southeastern Abyssinia. He found the species very common in the 
Hawash Valley and around Mount Fantali, “where they attack camels, 
horses, mules, cattle and human beings with equal vigour.” It was 
also present over the great Arussi Plateau and in the region about the 
River Wabi between Seru Abbas and Mount Abuna. At Ginir, the 
great trading center for eastern Abyssinia, it was very abundant and 
troublesome, and also in Borana, a great cattle country northwest of 
Banissa. 

Sudan.—Bezzi* lists this species from Asmara-Keren in Sudan, 
near Khartoum, and Austen® records it from Khartoum and Somali- 
land. Picard cites Bamako in French Sudan, and Roubaud® - 
Nigerian Sudan. 

British East Africa.—Austen® records Stomozys calcitrans from the 
East African Protectorate on the basis of specimens in the British 


t Mem. Bur. Entom. Cent. Bd. Land Administration & Agric. St. Petersburg, 
Vol. 8 (1910). 

* Bull. Soc. Ent. Ital. XX XTX, p. 92 (1907). 

* Zeit. Hym. u. Dipt., Vol. 5, p. 372 (1907). 

‘ Bull. Entom. Research, Vol. 1, p. 55 (1910). 

Bull. Soc. Ent. Ital. XX XTX, p. 105 (1907). 

* African Blood-sucking Flies, p. 143, London (1909). 

* Bull. Soc. Ent. France, p. 312 (1907). 

*C. R. Acad. Sci. Paris, Vol. 152, p. 1347 (1910). 

* African Blood-sucking Flies, p. 144, London (1909). 
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Museum. Duke' mentions its presence in Uganda, and also cites 
Austen.’ 

German East Africa.—Stuhlmann* in a paper on the Tsetse fly 
and the surra disease mentions the occurrence of S. calcitrans in cer- 
tain parts of German East Africa, and Austen ‘states that it is appar- 
ently very common there. Griinberg’ also records it as common. 

Zanzibar Protectorate.—Austen* has recorded it from Zanzibar. 

Lourengo Marquez.—Bezzi ’ lists this species from Delagoa and has 
more recently * referred to a number of specimens obtained in Lou- 
renco Marquez by C. W. Howard, and Austen’ states that there are 
also specimens in the British Museum, collected by McMillan who 
found it to be common everywhere. 

Austen has cited (loc. cit.) specimens from this region in the British 
Museum. 

Stomozys calcitrans has been taken in Natal, as recorded by Austen 
(loc. cit.). 

Austen records specimens from Pretoria (loc. cit.). 

- Cape Colony.—Bezzi '° refers to “‘Capo”’ as an African locality for 
the occurrence of this species. 

Rhodesia.—In connection with a report on trypanosomiasis in 
northwestern Rhodesia, Montgomery and Kinghorn" record the pres- 
ence of Stomozys calcitrans in this region. 

Neave,'? in a list of insects taken in the Luangwa Valley in north- 
eastern Rhodesia, mentions taking two or more species of Stomozys, 
and adds that the genus is relatively scarce and local in the Luangwa 
Valley, compared with the high ground on either side. 

Portuguese West Africa.—Bezzi" records Egitto in Portuguese West 
Africa, 12° south latitude. 

Angola.—According to Austen (loc. cit.) specimens have been taken 
by Wellman in abundance in parts of Angola. 


1 Rept. Sleeping Sickness Comm. Roy. Soc. London, No. 13, p. 89 (1913). 

* Loc. cit. 

* Ber. Land. u. Forstw. Deutsch-Ostafrika, Vol. 1, pp. 137-153 (1902). 

« African Blood-sucking Flies, p. 144, London (1909). 

* Zobl. Anz., Vol. 30, p..87 (1906). 

* African Blood-sucking Flies, p. 144, London (1909). 

Bull. Soc. Ent. Ital. XX XTX, p. 92 (1907). 

* Bull. Lab. Zodl. Gen. & Agrar. R. Scuola sup. Agric. Portici VI, p. 98 (1911). 

* African Blood-sucking Flies, p. 144, London (1909). 

» Bull. Soc. Ent. Ital. XXIX, p. 92 (1907). 

«A Report on Trypanosomiasis of Domestic Stock in Northwestern Rhodesia, 
Ann. Trop. Med. & Par. Vol. 2, pp. 97-132 (1908). 

» Bull. Entom. Research, Vol. 1, p. 313 (1911). 

Bull. Soc. Ent. Ital. XX XTX, p. $2 (1907). 
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Congo Free State.—Austen cites its occurrence in Congo Free State 
where it is very common according to Todd’. 

Northern Nigeria.—One locality, Keffi, in the Province of Nassa- 
rawa is given by Austen.* 

Gold Coast.—Various localities on the Gold Coast ane. cited for 
Stomozys calcitrans by Austen (loc. cit.) on the basis of specimens 
in the British Museum. 


Ivory Coast.—Picard* has seen specimens from the Ivory Coast. 

Guinea.—In Guinea, Bezzi‘ records Togo as a locality, in latitude 
8° south, longitude 0°, and Griinberg' also cites “Togo.” 

Gambia.—Bezzi* records the species as occurring in Gambia on 
the West Coast of Africa, latitude 14° north, and Austen’ mentions 
a number of Gambian localities, based on specimens in the British 
Museum. Todd" also found it abundantly in this region. 


Canary Islands 


The species is recorded by Bezzi ® from the Canary Islands without 
further remarks, and many years ago Macquart included it in his list 
of Diptera of these Islands.'° 

Quite recently Becker has referred to it," but eee only on 
the basis of Macquart’s publication. 


Madeira Islands 


Becker lists this species in his enumeration of the Diptera of the 
Madeira Islands '* and Prof. T. D. A. Cockerell writes that he is 
positive that he found it common at Furchal, Madeira, in 1879, 
though he does not find any reference to it in his diary of that year. 


Azores.—Austen states that there are specimens in the British 
Museum from the Azores (loc. cit. 


1 Ann. Trop. Med. & Paras., Vol. 1, p. 76 (1907). 

? African Blood-sucking Flies, p. 143, London (1909). 
* Bull. Soc. Ent. France, p. 312 (1907). 

Bull. Soc. Ent. Ital. XX XTX, p. 92 (1907). 

+ Zodl. Anz., Vol. 30, p. 87 (1906). 

* Bull. Soc. Ent. Ital. XXXTX, p. 92 (1907). 

? African Blood-sucking Flies, p. 143, London (1909). 
* Ann. Trop. Med. & Paras., Vol. 1, p. 76 (1907). 

* Bull. Soc. Ent. Ital. XX XTX, p. 92 (1907). 

» Hist. Nat. Iles. Canar. 114, 70 (1839). 

uMitth. Zod]. Mus. Berlin, IV, p. 111 (1908). 

1 Mitth. Zod]. Mus. Berlin, IV, p. 195 (1908). 
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Mauritius 


According to Bezzi ' the species occurs in this island as he gives the 
reference ‘‘Isola di Francia” without further remarks. 


Asia 


Seychelles Islands.—Recorded by Austen (loc. cit.) from specimens 
in the British Museum. 

Persia.—Becker and Stein? record the occurrence of Stomozys 
calcitrans in the Province of Baluchistan, Persia. _ 

Palestine.—Recorded by Austen (loc. cit.) on the basis of specimens 
in the British Museum. 

India.—F. W. Howlett, the Imperial Pathological Entomologist of 
’ the Agricultural Research Institute at Pusa in Bengal, India, has 
been so kind as to furnish the notes which follow, concerning the 
occurrence of the stable fly in India. 

““Stomozys calcitrans may, I think, be said to be common all over 
India. I have myself taken it at the following places: Pusa, Calcutta, 
Lebong (near Darjeeling and about 4,500 feet elevation), Allahabad, 
Simla (7,000 feet), near Mussoorie (at about 5,000 feet), Lahore, 
Bombay, Parel and Bassein (both near Bombay), Poona, Coonoor 
(near Ootacamund, a hill-station in the Nilgiri Hills), Coimbatore 
(at the foot of the same hills), and Madras. 

“We have here the following genera of blood-sucking Muscide 
occurring fairly commonly: Stomozxys, Lyperosia, Philematomyia and 
Hematobia. 

“Of these all save Stomozys breed habitually in cowdung, but this 
rarely if ever breeds there but chooses fermenting vegetable stuff such 
as heaps of fodder or decaying grass. 

Save in certain districts such as Assam (I have not been there but 
have heard that they bite people freely in some parts), I should say 
the risk of infection from their bite was less here than in England, 
for though the flies are often very common they seem to bite much 
less often than, for instance, at my home in Norfolk, England. Why 
this should be I have no idea, but it is certainly true for Pusa and 
several other districts where the flies are quite common. Possibly the 
humidity-conditions may have something to do with it. It is, of 
course, for most of the year comparatively or very dry over a large 
part of India.” 

Gravely * gives some interesting facts concerning some flies asso- 


1 Bull. Soc. Ent. Ital. XX XIX, p. 92 (1907). 
* Ann. Mus. Zodl. Acad. Imp. Sci. St. Petersburg, Vol. 17, p. 630 (1913). 
* Rec. Indian Mus., Vol. 6, pp. 44-5 (1911). 
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ciated with cattle in the vicinity of Calcutta. He states that S. cal- 
citrans together with S. indica Pic. (limbata Austen) occurred com- 
monly on cattle during the day, but not at night, while Philematomyia 
_ insignis Austen was the most common blood-sucking Muscid on these 
animals. 

Ceylon.—Brunetti! has mentioned the occurrence of anes cal- 
citrans at Colombo, Ceylon, and it was recorded from Ceylon also by 
Schiner at a much: earlier date. 

Siam.—Recorded by Austen (loc. cit.) on the basis of specimens 
in the British Museum. 

China.—Howard * refers to the occurrence of Stomozys calcitrans in 
China, but gives no further data as to its distribution and relative 
abundance in that country. 

Hong Kong.—It is stated in the Report of the Colonial Veterinary 
Surgeon at Hong Kong for 1909, according to an abstract in the 
Experiment Station Record‘ that Stomozys calcitrans and the horn 
fly are the two most common flies in cattle sheds, both causing cattle 
a great deal of annoyance. 

Many years before Schiner * recorded the species from Hong Kong. 

Singapore.—Brunetti * records Stomozys calcitrans from Singapore. 

Japan.—Stomozys calcitrans is evidently a common insect in Japan, 
as Coquillett 7 found ten specimens in a not very extensive collec- 
tion of Diptera from Japan. No specific localities are cited in this 


paper. 
Australia 


Dr. W. W. Froggatt, the government entomologist to New South 
Wales, has kindly written in regard to the occurrence of Stomozys 
calcitrans in Australia that it “has a wide range over Australia, 
though I am not quite sure how far north it ranges.” 

As early as 1868 it was evidently present at Sydney, N.S. W., as 
Schiner records it from there in his Diptera of the Novara Reise 
(p. 311), and the British Museum contains specimens from New South 
Wales according to Austen (loc. cit.). 

Queensland.—Austen records specimens from Queensland in the 
British Museum (loc. cit.). 


1 Rec. Indian Mus., Vol. 4, p. 72 (1910). 

2 Novara Reise, p. 311 (1868). 

* The House Fly—Disease Carrier, p. 243 (1911). 
¢ Vol. 22, p. 682 (1910). 

+ Novara Reise, p. 311 (1868). 

¢ Rec. Indian Mus., Vol. 4, p. 72 (1910). 

* Proc. U. 8. Nat. Mus., Vol. XXI, p. 333 (1898). 
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Tasmania 


Lea ' has referred to Stomozys calcitrans as “‘very common about 
stables and butchers’ shops.” 


New Zealand 
Hutton? includes this species in his list of New Zealand Diptera 
giving Christ church as locality and stating that it is an introduced 
form “‘commonly known as the horse fly.”’ 
Mr. G. M. Hudson has very kindly written me that ‘‘Stomozys cal- 
citrans is rare in New Zealand, though it occasionally enters houses 
and bites people, especially towards the latter part of summer.” 


Java. 

According to Schat,* Stomozys calcitrans is common in Java where 
he regarded it as the chief carrier of surra among cattle. Brunetti ‘ 
also speaks of its occurrence in Java. 

As early as 1868, Schiner records it from Batavia, Java, in his Diptera 
of the Novara Reise (p. 311). 

Sumatra.—Stomozys calcitrans is included by Van der Wulp’ in his 
report on Sumatran Diptera. 


Philippine Islands 
Dr. C. 8. Banks, Chief of the Entomological Section of the Bureau 
of Science in Manila has very kindly furnished some information in 
regard to the occurrence of Stomozys calcitrans in the Philippines. 
He writes that it ‘‘has been found all over the Philippine Islands 
u p to an altitude of 800 meters (2,500 feet), and may, of course, be 
found above that, but I am giving data from my experience. It is 


. not what one would call a pest here as it is in parts of the United 
States, seldom being seen in houses and very rarely biting human = 


beings.” 
Banks * has also referred to it as being abundant at certain seasons 
in the Philippines, and speaks ’ of its common occurrence in dwellings 


at Taytay at which place it is also a great annoyance to horses.® 


1 Insect and Fungus Pests of the Orchard and Farm, Hobart, 1908, p. 108. 

* Trans. New Zealand Inst., 1900, p. 69. 

*Schat, P. T. Belisfigs su den Untersuchungen ther die Trypanceoms 
und sur Bekiimpfung der Surra unter dem Hornvieh auf Java. Inaug. diss. Univ. 


Bern. 1911. 


« Rec. Indian Mus., Vol. 4, p. 72 (1910). 

* Midd. Sumatra Exped., p. 43 (1880). 

* Philippine Journ. Sci. I, p. 1072 (1906). 

1 Ibid., IV, Sec. B, p. 236 (1909). - 
Ibid., t. ¢., p. 239. 
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Hawaii 
Van Dine and Norgaard ' refer to the occurrence of the stable fly 
in Hawaii, and it was previously listed by Grimshaw in the Fauna 
Hawaiensis, vol. 3, p. 28. (1901). Austen (loc. cit.) also states that 
there are specimens-from Hawaii in the British Museum. 


SUMMARY 


The stable fly (Stomozxys calcitrans) is one of the most widely dis- 
tributed insects, rivalling the house fly in this respect. It occurs 
commonly in parts of every zodlogical region and practically through- 
out most of them. It is probably native to the palearctic region 
from whence it has followed man in his migrations to all parts of the 
world. In the United States it was common in the vicinity of Phila- 
delphia as early as 1776. It is not equally abundant everywhere that 
it occurs, but is much more common in temperate regions such as the 
United States and Argentina. In the tropics it occurs very generally, 
’ but almost always in lesser numbers than in cooler climates. 


POWDERED ARSENATE OF LEAD AS AN INSECTICIDE 
By W. E. Hinps, Entomologist Agricultural Experiment Station, Auburn, Ala. 


Arsenate of lead was first found to have insecticidal value during 
the fight against the gypsy moth in Massachusetts about 1893. It 
was for many years used only in spray applications. The most 
common form in which it was put upon the market was that of a 
50 per cent paste, that is, a paste or putty form which contained 
practically one half water. The disadvantages of the paste form 
were numerous. For instance, it necessitated the payment of freight 
upon one half of a shipment with no insecticidal value. Furthermore, 
paste stock was liable to dry out and become caked and hard and this 
drying naturally varied the quantity required to produce a spray 
solution of given strength and was also more difficult to work up into 
uniform suspension in water. 

Accordingly, after extensive experimentation, several companies ~ 
of insecticide manufacturers began to put out powdered arsenate of 
lead a number of years ago and this form of a valuable poison has 

1 Abstract of a Preliminary Report on Insects Affecting Live Stock in Hawaii, 
Proc. Hawaiian Live Stock Breeders’ Assoc., Vol. 5, pp. 19-70 (1908). 
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become very popular. There is no question that arsenate of lead 
possesses many advantages over Paris green for most insecticidal 
uses, and the powdered form has come to be considered as more 
economical to buy, more convenient to store and to prepare for spray- 
ing, than is the paste form. In numerous comparative experiments, 
insect control from spray made up from powdered arsenate of lead has 
been just as good as with that made from the paste form. 

Here in the South, powdered arsenate of lead has been used very 
extensively since the fall of 1911 for the control of the cotton worm 
and is rapidly coming into general use for application for the control 


~ of other leaf-eating insects, such as potato beetles. _The same method 


of application as has been used for the cotton worm can be used for 
applying the powdered arsenate of lead as a dust for many other 
leaf-eating insects. This method of application by what is called the 
pole and bag outfit, as fully described in Alabama Bulletin No. 164, 
requires no expensive outfit and gives very rapid and convenient dis- 
tribution to the poison. 

In Alabama and Mississippi in the fall of 1911 at least 500,000 
pounds of the powdered material were distributed for. use in cotton- 
worm control. Many cotton planters started the fight against the 
worms with dust applications of Paris green. In many cases, however, 
the Paris green caused sores, both upon men and animals engaged in 
the application and workmen frequently refused to continue the work 
if obliged to use Paris green. Many of these same planters then 
turned to powdered arsenate of lead and continued their fight against 
the cotton worm with highly satisfactory results. In all the work 
that was done in Alabama with powdered arsenate of lead, we have 
yet to hear of a single sore from it upon either man or animal engaged 
in its application, or of a single case of internal poisoning resulting 
from this extensive use. 

* Publicity is given to the foregoing note at this time because of the 
fact that, during the past summer, certain parties have been scattering 
broadcast circular matter announcing in substance such grave danger 
of fatal poisoning from the use of powdered arsenate of lead that its 
manufacture and distribution ought to be prohibited by law. The 
parties from whom we received this circular matter are known to 
us as extensive manufacturers of another form of insecticide. Definite 


’ information regarding authentic cases of injurious effects from the use 


of powdered arsenate of lead were at once requested from the parties 
issuing the warning, but, during the several months that have elapsed 
meantime, not a word has been received from them. 

This statement is issued in the hope that those who may have need 
to use any arsenical insecticide may not be misled. If there were real 
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danger in the use of powdered arsenate of lead, we would by all means 
seek to learn the truth and to inform the public accordingly. At 
the present time we know of no reason why anyone should hesitate 
to use powdered arsenate of lead in preference to Paris green or any 
other arsenical poison now commonly obtainable on the market. ' 

The department of entomology of the Alabama Experiment Station 
is now making an investigation covering the use of various forms of 
arsenate of lead with a view to finding exactly what form is most 
effective, economical and generally satisfactory, for use with various 
insect pests, and we believe that this work will in the future be of 
real service, not only to the planters who may use these poisons but 
to the manufacturers as well. 


THE WILT DISEASE OF GIPSY MOTH CATERPILLARS: 
By R. W. Guaser and J. W. Cuapman, Bureau of Entomology 


_ INTRODUCTION 


In August, 1912, we published a paper in Science entitled: “Studies 
on the Wilt Disease or Flacherie of the Gipsy Moth.’’ More exten- 
sive observations and experiments conducted during the past year have 
led the authors to modify some of their original views concerning this 
disease. The work last year was carried on under rather unfavorable 
circumstances making elaborate experiments impossible. This diffi- 
culty was overcome through the courtesy of the Bureau of Entomology 
who supplied us with all of the necessary help and material. 

Our observations in 1912 on the general behavior of the disease as 
influenced by external conditions, conclusions concerning the mode 
of infection and studies on the general pathology were on the whole 
correct, as far as they went, but a large series of experiments per- 
formed during the past summer have shown that we were too hasty 
in connecting etiologically a micrococcus with the disease. 


GyYROCOCCUS FLACCIDIFEX AND THE BLoop TEST 


We described this micro- or diplococcus last year (1912) and be- 
lieved it to be etiologically connected with the wilt disease. Since 
then it has proved to be simply a casual intestinal parasite in nature 
with which much of our laboratory material became infected. This 
micrococcus was isolated in pure culture and caterpillars inoculated 
or fed with it died of wilt after a comparatively short time. Our 


'This will be followed by a bulletin of the Bureau of Entomology in which this 
disease will be treated more fully. 
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only explanation for this phenomenon at present is, that the cater- 
pillars we thought healthy and used for the inoculation experiments 
were really infected with the virus and by giving them great quantities 
of this bacterium, we simply lowered their resistance to the disease 
and hastened death, which, in all probability, would have occurred 
sooner or later anyway. Another matter not to be overlooked is the 
apparent great resistance of many caterpillars towards the virus, 
provided other invaders or unfavorable conditions are excluded. The 
caterpillars used in the control experiments in 1912 did not die although 
doubtless some of them were infected, and the only feasible explana- 
tion for this seems to be that in one case, 7. e., in the inoculation ex- 
periments, the introduction of great quantities of a specific bacterium 
lowered the resistance of the animals towards the virus and death 
followed while in the other case, 7. e., in the controls no such bac- 
terium was introduced. 

Observations made on the blood of a great many individuals fol- 
lowed by a study of their tissues in section have clearly demonstrated 
that the polyhedral test for diagnosing the health of caterpillars is by 
no means absolutely reliable. The blood corpuscles of a caterpillar 
may not reveal polyhedral bodies, but this does not necessarily mean 
that the caterpillar is healthy, for sections through such an individual 
are very likely to show polyhedral bodies in the nuclei of the tissue 
cells. On the other hand polyhedral bodies may be present in the 
blood corpuscles and not in the tissues. These observations showed 
the futility of the blood test in diagnosing. It is a pity that it cannot 
be used for we have been compelled to substitute a rather more indefi- 
nite for a presumably more definite method. 


Wuy Gyrococcus Was ELIMINATED 


The reasons why we abandoned Gyrococcus flaccidifex are the fol- 
lowing: If smears are made from caterpillars dead but a short time 
no bacteria can be found as a rule. Cultures made from such cater- 
pillars on caterpillar and the ordinary nutrient media remained sterile, 
except in a very few cases when the bacterium in question again ap- 
peared. Of course, after a caterpillar has been dead for a certain 
length of time bacterial invaders entered the body, but cultures made 
from dying or freshly dead caterpillars rarely manifested growth. 


‘At the beginning when the disease first became epidemic in nature 


we made smears and cultures out in the field by taking with us all 
the necessary sterilization appliances and in so doing on quiet windless 
days we found the chances for contamination were very slight as com- 
pared with those in our laboratory where thousands of caterpillars 
had previously died. 
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As stated in our first paper dead caterpillars cannot be sectioned 
owing to the fact that they disintegrate completely after death. If 
serial sections are made of diseased caterpillars obtained in the field, 
polyhedral bodies will be found in abundance, but no bacteria in the 
tissues and in most cases the intestinal lumen will be perfectly free 
from microérganisms in general. This is a very striking fact when 
compared with the abundance of intestinal flora in the higher animals. 
Last year we stated that we had observed small wriggling things in 
the tissues which after being stained were revealed as Gyrococci. 
Small wriggling or rather dancing things are certainly found in the 
tissues of diseased caterpillars, and it is possible that we mistook these 
for Gyrococci. Pigment granules are also easily confused with bac- 
teria as anyone knows who has‘studied the pigment granules in the 
basement membrane lining the hypodermis, and in the ganglia. The 
microérganism described as Gyrococcus flaccidifex when found proves 
to be an intestinal invader pure and simple. We will return to the 
small wriggling particles later. 


Metuops Usep OBTAINING HEALTHY MATERIAL 


After we realized that it was futile to depend upon the blood test 
for obtaining healthy material and that it was impossible to be cer- 
tain of any material in the vicinity of the laboratory, field men were 
asked to report any places in the infested territory where the disease 
was not evident. As soon as such places were reported, we visited 
and carefully examined them ourselves. If any dead caterpillars 
were found and later on microscopical examination showed polyhedral 
bodies, living material from such a locality was not used. Caterpillars 
were only taken from places where the disease could not be found at 
the time of collection. The objection will at once be raised and rightly, 
that the disease may have been there in a latent form and that no one 
can tell by an external examination whether a caterpillar is healthy 
or not. We have studied the disease in the field as well as in the 
laboratory and have found it in all of the infested territory from Maine 
to Rhode Island. It will at once become evident what a difficult 
matter it is to obtain healthy material for experiments. Apparently 
the healthiest looking colonies harbor a number of diseased individuals, 
for sooner or later, if the place be carefully watched, the disease will 
appear. Then after all, the critic will say, you obtained your experi- 
mental material from a diseased locality. This is quite true, but the 
disease if present had not taken the form of an epidemic in such locali- 
ties when the collections were made and the chances of obtaining some 
healthy individuals were very great. In places where the infestation 
is light and the caterpillars widely separated, the disease never reaches 
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an epidemic form throughout the entire summer and naturally many 
caterpillars escape since infection can probably only take place through 
the mouth by means of the food. Dead caterpillars disintegrate and 
their fluids soil the leaves, and other caterpillars on eating these be- 
come infected. Some experiments, to be mentioned later, seemed to 
show that this is the only way infection can occur. It at once becomes 
apparent why the disease plays such havoc in a heavily infested 
locality. 

After being collected from a certain place some of the caterpillars 
were isolated in separate autoclaved boxes and placed in rooms which 
had never been uséd for this purpose. Others were kept together in 
what were known as stock boxes. Since it has, we believe, been 
accepted that unfavorable conditions assist the development of the 
disease, provided infection has occurred, the individuals in the differ- 
ent stock boxes were treated in a variety of ways. Some were starved, 
others were subjected to the heat of the sun, still others were fed with 
leaves soaked in water for forty-eight hours. After several days in case 
no disease appeared in either the isolated boxes or in those thus treated, 
it was thought safe to use them for the experiments. Several times 
during such health tests one or more caterpillars would contract the 
disease and then the entire collection was thrown away, the boxes 
were again autoclaved, and another lot brought in to be submitted to a 
similar physical examination. Such a method of obtaining healthy 
individuals proves‘to be much more satisfactory than the blood test 
as our controls show and if large enough numbers are used is perfectly 
safe. It was only owing ‘to the large series of experiments which we 
performed as will be seen from our next publication that we were able 
to come to any conclusions at all concerning the virus of the wilt 
disease. 


Excitine AcENTs THoucut To Be RESPONSIBLE FOR THE DISEASE 


A disease very similar to the wilt disease of the gipsy moth is known 
to attack the silkworm and the nun moth in Germany. In this coun- 
try we have another similar disease in our two species of tent cater- 
pillars, Malacosoma dissiria and M. americana. 

In Europe there is a tendency to group all of the caterpillar diseases 
which are characterized by the formation of polyhedral bodies under 
the name of “polyederkrankheit” or polyhedral diseases. This is 
an excellent way to distinguish them from those diseases not char- 
acterized by the formation of such bodies for, though we do not believe 
that the polyhedral bodies are the exciting cause of the disease, we are 
convinced, ‘nevertheless, that they are absolutely specific for a certain 
type of malady. 
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European investigators have advanced various theories concerning 
the exciting cause of the polyhedral diseases. At one time bacteria 
were thought to be responsible, especially by Hofmann and Tubeuf. 
The polyhedral bodies were regarded ‘as being formed by the tissue 
cells as a reaction against the bacterial toxins. In 1911 Escherich 
and Miyajima expressed the opinion that we must look upon the poly- 
hedral bodies as the carriers of the virus. “Bolle at one time believed 
a certain Microsporidian (Microsporidium bombycis) to be responsible 
for the disease. According to Prowazek’s latest paper in 1912, on 
the ‘“‘Gelbsucht”’ of the silkworm, Knoch delivered a lecture in Stutt- 
gart on the 14th of March, 1912, in which he said that little refractive 
granules appear in the blood corpuscles. These multiply and infect 
the nuclei of tissue cells where their amoeboid membrane hardens and 
they change into polyhedral bodies. He further said that the minute 
granules which resemble the Chlamydozoa of Prowazek are the vegeta- 
tive; the polyhedral bodies the resting stages of the causative organ- 
ism. 

Prowazek, in the paper above mentioned, infected some fifteen or 
sixteen caterpillars with emulsified diseased material which he passed 
with difficulty through the Berkefeld and through his Agar-Ultra 
filter. The filtrate contained no polyhedral bodies and no bacteria, 
as control cultures showed. The caterpillars died typically and so 
he concluded that in some cases healthy caterpillars could be infected 
with material free from polyhedra. These experiments are suggestive, 
but cannot be taken seriously because no controls were used and be- 
cause the blood test was the only precaution taken in diagnosing: the 
health of caterpillars. 

Tue Exciting Cause or THE Witt Disease A FILTERABLE VIRUS 

Thirty filterable viruses are now known to be responsible for certain 
infectious diseases in man and the lower mammals, but to our knowl- 
edge only one has been described in insects, namely that of Sacbrood, 
a bee disease discovered by White in 1913. 

In our infection experiments last year, we obtained negative results 
with the material passed through the Berkefeld filter. This was due 
to the fact that the material was so concentrated that a slimy film was 
deposited on the outside of the candle and withheld the virus. A 
concentrated emulsion of diseased material is so full of polyhedral 
bodies, cellular débris, hairs and pigment granules that it very soon 
plugs up the pores of the filters. This year caterpillars, which died 
typically of the disease, were crushed with just enough sterile water 
to facilitate the crushing. This material was then strained through 
cheese cloth and filtered by means of suction through filter paper. 
The filtrate was diluted in one case with fifty, in another with twenty- 
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five times its volume of sterile water. This was then passed through 
a Berkefeld “‘Grade N”’ filter and used for the infection experiments. 
The filtrate was sterile in so far as bacteria were concerned as control 
cultures on nutrient agar, gelatine and caterpillar soup showed. Méi- 
croscopical examination showed no polyhedral bodies. Nothing could 
be observed even in a dark field except some very minute dancing 
granules also noticed by Prowazek in his experiments with silkworms 
(p. 272). These little granules may be identical with those observed 
in diseased tissue mentioned in the first part of this paper. This 
matter, however, is still so indefinite that speculation seems to be 
useless, but, since they were never found in the tissues of healthy 
caterpillars, their presence is worth recording. 

A large number of caterpillars were fed with the Berkefeld filtrate 
smeared on red oak leaves. In order to establish uniformity in the 
experiments, all caterpillars of the same series were kept in one room 
where they could be subjected to the same degree of heat and humidity. 
Each caterpillar was kept in a sterilized pasteboard tray by itself, 
and fed with fresh red oak leaves after the infected leaves had been 
partially, eaten. The oak leaves all came from a vicinity which was — 


“not infested with caterpillars. Thus the possibility of bringing the 


infection from the outside into the laboratory was excluded. Another. 
matter considered was the age of caterpillars used in these experiments. 


If caterpillars are near the pupal stage, they cease feeding and are, 


therefore, difficult to infect, so it is important to get them young enough 
so that they will be sure to feed. 

In one series of experiments fifty caterpillars were fed with the Berke- 
feld filtrate, in another forty, in a third twenty. The same number 
was fed with material before it was passed through such a filter and a 
large set of controls fed with Berkefeld filtrate which had been steril- 
ized by autoclaving accompanied each series. 

Out of the entire lot of caterpillars (110) fed with the unsterilized 
Berkefeld filtrate, twenty-eight died with typical wilt symptoms. 
Microscopical examination showed polyhedral bodies to be present in 
abundance and stained smears and cultures in nutrient broth showed 
that bacteria had taken no part. Quite a few of the caterpillars died 
of another cause which we will discuss more in detail at another time. 
Suffice it to say that the extreme heat during July of the past summer 
had much to do with the death of a great many of the caterpillars. 
Their death was due to disturbances in the normal physiological 
functions and not due to infectious disease. Caterpillars dying from 
this cause were not very flaccid, their skin was tough; they were not 
disintegrated, but more or less dried out. Polyhedral bodies were not 
present, but usually a great many crystals with radiating lines could 
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be found, a sign of some metabolic disturbance. Quite a few larve 
were killed by the imported tachinid parasite, Compsilura concinnata, 
and the rest transformed into moths. The only way we can account 
for these moths is on the supposition that they arose from immune 
caterpillars or from such as had escaped infection in some way. A 
greater number of caterpillars (48 out of 85) died in the experiments 
with unfiltered virus. This seems to show that the organism is filter- 
able but with difficulty. The filter became clogged up after a short 
time and, therefore, only a certain amount of the virus could pass 
through it and, in order to overcome this difficulty in part, the old 
filters were replaced by new ones every few minutes. Among the 
entire number of controls, 162 caterpillars, only three died of wilt. 
This is equivalent to about 1.8 per cent, a very small percertage and 
one which can almost be overlooked as an experimental error in such 
a large set of controls when compared with the numbers that died in 
the experiments. In the controls as well as in the stock trays a great 
number of caterpillars died of the physiological cause already mentioned. 
Especially significant are those which died of this cause in the stock 
trays for these caterpillars were not at all infected, so that it is impossi- 
ble to attribute the death-rate in the controls. to some toxic effect of 
the sterilized virus. Laboratory conditions are poor at the best and 
our records show that very high temperatures were probably responsi- 
ble for this “physiological death” as we have called it. In the labora- 
tory, especially during high temperatures, the food plants put into 
trays dry out rapidly, no matter how often they are renewed. Dew 
and rain cannot wet them and very likely the lack of water, in other 
words thirst, was responsible for the mortality. We did not care to 
dampen the leaves artificially very much for fear that we might pro- 
duce a condition still more unnatural and one that might favor the 
development of moulds in. the trays. 

The polyhedral bodies have as yet revealed nothing of a parasitic 
nature. They may, of course, be a resting stage of a filterable vegeta- 
tive form, but we are rather inclined to regard them as reaction bodies. 
They are possibly products of nuclear digestion produced by the virus 
invading the nuclei and digesting the chromatin. 

We should like briefly to consider one more matter. It is claimed 
in this country, notably by Mr. William Reiff, that the disease is air 
borne and that caterpillars can be infected in the woods by hanging 
out small cheese-cloth bags containing the remains of individuals that 
have died .of the disease. With this point in view we arranged a set 
of boxes near some windows through which the wind blew steadily for 
over ten days. The boxes were closed except on two sides, namely 
the side facing the window and the side facing the interior of the room. 


6 


486 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 5 
These were simply covered with cheese cloth through which the wind 
could blow. Two boxes were placed in each of three windows, and 
twenty caterpillars, were placed in each with an abundance of red oak 
leaves. To the windward of one box a little bag of material was hung 
prepared according to Reiff’s receipt. The cheese cloth lining the 
windward side of another box was smeared with the juices of disin- 
tegrated caterpillars. The leaves in two boxes were smeared with the 
same juices and the two remaining boxes were kept as controls. 

Twenty-one caterpillars died of the disease in the two boxes contain- 
ing leaves smeared with the virus and one died in each of the control 
boxes. Two died in the box to the windward of which the bag was 
hung and three in the box lined with the smeared cheese cloth. In the 
experiment with the bag one died the day after the experiment was 
begun, so in all probability it had already been infected before being 
placed in the box, for one day is entirely too short an incubation period. 
' In this same box four died of tachinid parasitism; all the rest trans- 
formed. In the controls three died of tachinid parasitism and the rest 
transformed. In the boxes in which the leaves were smeared four died 
of tachinid parasitism and the rest transformed. 

While these experiments are not very extensive they, nevertheless, 
indicate that the wind is an unimportant factor in the rapid spread 
of the disease and that infection in nature occurs when caterpillars 
feed on leaves soiled by the juices of dead individuals. During the 
_ height of the season we found leaves everywhere with brown spots on 
them and, on making smears of such spots with some sterile water, 
polyhedral bodies were found in great abundance. 

A very striking phenomenon observed in all of our experiments was 
the large number of moths obtained from caterpillars infected several 
times, both with the Berkefeld filtrate and with the unfiltered virus. 
This seems to us to be very suggestive of immunity and agrees with 
observations in the field where, in a given locality, the disease raged 
for several weeks and yet moths were later seen in abundance. They 
may have been fortunate enough to escape infection, but this seems 
improbable in a heavily infested area and was entirely impossible in 
the laboratory where they were infected several times. : 


SuMMAPY 


Our experiments and observations may be summed up as follows: 

1. The presence of polyhedral bodies in the blood corpuscles may be 
useful in diagnosing the health of nun moth caterpillars, but this test 
cannot be used for gipsy moth caterpillars with any degree of certainty. 

2. The virus of the wilt disease is filterable with difficulty. 

3. Such a filtrate is free from bacteria and polyhedral bodies. 
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4. Caterpillars dead from infection with the filtered virus are flaccid, 
completely disintegrated and full of polyhedral bodies. 

5. Usually the complete absence of bacteria immediately after 
death is very striking as cultures and smears show. 

6. Minute dancing granules were observed in the diseased tissue 
cells with very high powers. 

.7. These same granules were also noticed in the Berkefeld filtrate. 

8. There is no evidence that the polyhedral bodies are stages of the 
filterable virus. 

9. A large number of caterpillars used in the experiments died, due 
to disturbances in their normal physiological activities. 

10. There is no evidence that the wind is an important factor in 
distributing the disease. 

11. Infection naturally takes place ‘einiaahe the mouth by means of 
the food. 

12. Apparent immunity is a striking phenomenon. 


CONCLUSION 


In conclusion we wish to thank Professor William Morton Wheeler 
for the interest which he showed during the progress of our experi- 
ments. We also wish to thank Mr. A. F. Burgess, director of the 
Gipsy Moth Laboratory at Melrose Highlands, for the kindly coépera- 
tion which he has given us. Had he not provided efficient assistants to 
aid in feeding and looking after the trays, it would have been impossi- 
ble to have accomplished ‘much. We wish further to thank Miss 
Teresa Sheerin, one of our assistants, whose conscientious work and 
interest aided materially in our researches. Last, but not least, we 
would like to express our thanks to all the field men who assisted in 


this work. 
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ARTHROCNODAX CAROLINA N. SP. 
E. P. Feu, Albany, N. Y. 


The species described below is allied to A. apiphila Felt from which 
it is easily separated by the lighter circumfili and the longer stems 
of the antennal segments in the male. It is easily separated from 
A, occidentalis Felt, a species recorded as preying upon red spider in 
California, by the shorter stems of the antennal.segments in the male 
and by the rounded ventral plate. Mr. E. A. MacGregor, who reared 
this species in both 1912 and 1913 from red spider on cotton, is of the 
opinion that it is the most important natural agent in controlling this 


. pest. 


Male. Length .75 mm. Antenne about as long as the body, sparsely haired, 
light brown; 14 segments, the fifth having the two parts of the stems with a length 
three-fourths and one and three-fourths times their diameters, respectively. The 
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cireumfili are normally developed and not unusually thick or heavy. Mesonotum 

dark reddish brown. Scutellum and postscutellum yellowish. Abdomen yellowish 

brown. Halteres, coxe and femora basally yellowish or pale straw, the distal 

portion of femora, tibiz and tarsi slightly darker; claws slender, strongly curved, 

‘simple; pulvilli nearly as long as the claws. Genitalia; a 

stout, terminal clasp segment long, tapering; dorsal plate long, broad, deeply and 
emarginate, ventral plate short, broadly rounded. 

Female. Length .75 mm. Antenns extending to the fourth abdominal segment, 
sparsely haired, fuscous yellowish; 14 segments, the fifth with a stem one-fifth the 
length of the cylindric basal enlargement, which latter has a length a little over twice 
its diameter and sparse whorls of stout sete basally and apically; terminal segment 
slightly produced, with a length over thrice its diameter, brvadly rounded apically. 
Palpi; the third segment with a length about two and a half times its diameter, 
narrowly oval, the fourth segment one-fourth longer than the third, more 
slender. Color nearly as in the male, except that the thorax and abdomen are more 
orange. Ovipositor short, the terminal lobes narrowly oval and thickly, setose. 
Color characters from microscopic preparations and, therefore, of only approximate 
value. Type Cecid. a2461. 


Lepidoptera Breeding on Evening Primrose. Last year I found an interesting 
large-flowered evening primrose (Oenothera hewetti Ckll., Proc. Biol. Soc. Wash., 
XXVI, p. 203) in New Mexico, and secured a living plant for my garden at Boulder, 
Colorado. This plant, in the summer of 1913, grew to a very large size, and furnished 
the material from which the species was described. When gathering the seeds, 
I removed large numbers of whole pods, to save time, and presently (October) found 
that many small moths were issuing from them Most of these were Mompha 
brevivittella Clemens, but several were strongly marked with white, and belonged to 
Mompha circumscriptella Zeller. Although the moths were so abundant, they did not 
prevent me from getting enough seed to supply all my correspondents interested in 
Oenothera. It must be considered doubtful whether they are really injurious, since 
the normal crop of seed is enormously:greater than would be required for the pros- 
perity of the plant, supposing only a small fraction to grow. A third Mompha, 
M. pecosella Busck, has been found by me on the University Campus at Boulder, 
but it has not been bred. I am indebted to my kind friend Mr. Aug. Busck for the 
determination of all the moths. He tells me that at Dallas, Texas, Mr. W. D. Pierce 
bred M. circumsciptella from Galpinsia hartwegi. Doubtless the species of Mompha 
feed on various evening primroses, and presumably the common native host of those 
attacking Oe. hewetti in my garden is our very abundant Oe. cockerelli Bartlett in de 
Vries, 1913. 

T. D. A. 


CoRRECTION 


Cuincu Buc Eco Parasire. There seems to have been a somewhat ambiguous 
and unsatisfactory statement edited into the scientific note appearing on pages 425- 
26. The original stated in effect that Mr. A. B. Gahan (who will describe the species) 
concluded that the parasite represented a new genus and species of the Proctotrypide, 
a finding confirmed by Mr. Crawford of the United States National Museum. 

E. P. Feur. 
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OFFICIAL ORGAN AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


DECEMBER, 19138 


The editors will thankfully receive,news items and other matter likely to 
terest to subscribers. Papers will be published, so far as possible, in the ord 
ception. All extended contributions, at least, should be in the 
first of the month preceding publication. Contributors are requested 
types for the larger illustrations so far as possible. The receipt of all papers will be 
acknowledged.—Eps. 


Nearly seven years have elapsed since the economic entomologists 
assembled at New Orleans. They have been years of progress and 
prosperity, at least so far as entomological developments in the south- 
ern part of the country are concerned. The Atlanta gathering will 
be largely attended by southern entomologists, and the investigator 
located in the north will have at this meeting a most excellent oppor- 
tunity of talking with the men- who are doing things in the warmer 
sections of this country, and through them obtain a better idea of 
' their special problems. Entomologists at a distance are strongly 
urged to make an effort to be present and take part in a meeting 
which promises to be one of the most successful of recent years. 


The stable fly, formerly held as a comparatively innocuous insect, 
_ stands convicted as a carrier of infantile paralysis and now the finger 

of suspicion' has been pointed at it in connection with the mysterious 
Pellagra, an infection which some have thought might be carried 
by species of Simulium. American investigations of this latter genus 
have failed to produce conclusive evidence of complicity on the 
part of Simulium, and it now remains to be seen if this latest arraign- 
ment will be followed by indictment. There is still much to be learned 
concerning the Diptera and it is to be hoped that the interest aroused 
- in the groups containing pathogenic forms will be extended and result 
in studies of the numerous unknown flies and the bringing of our 
knowledge concerning the order up to a state comparable to that 
relating to the Coleoptera, Lepidoptera or Hymenoptera. 


11913, Jennings, A.H. and King, W.V. Amer. Jour. Med. Sci., 146:411. (Sepa- 
rate p. 1-30.) 
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Conducted by the Asrociate Editor 

Alfred Russell Wallace died November 7, in the ninety-first year of his age. 

A new insectary is being erected at Oklahoma College and Station. 

A new nursery inspection law has been enacted by the legislature of Rhode Island. 

Mr. J. W.. Jeffrey, formerly State Horticultural Commissioner of California, is 
now engaged in organizing fruit growers’ associations in that state. 
. Professor 8. A. Beach, Professor of Horticulture at the Iowa Agricultural College, 
recently visited the orchard regions of Utah and the Pacific Coast. 


Mr. U. C. Loftin has resigned as assistant in entomology at the Florida Univer- 
sity and Station, to accept a position in the Bureau of Entomology. 


Mr. W. W. Marshall of Nelsonville, Ohio, has accepted a position with the State 
Entomologist’s office at College Station, Texas, with the rank of assistant entomoio- 
gist. Mr. Marshall will assume*the duties of his position on December 1. 


Mr. Frank E. Lutz and Mr. Charles W. Leng have recently returned from an 
entomological collecting trip to Cuba, in the interests of the American Museum of 
Natural History of New York City. 


Dr. O. M. Reuter, formerly Professor of Zodlogy in the University of Helsingfors, 
Russia, and an authority in Hemiptera-Heteroptera, died September 2, aged sixty- 
three. 


Mr. Gordon W. Ells, B. S., a graduate in the class of 1913, Massachusetts Agri- 
cultural College, has been appointed assistant entomologist at the Agricultural 
Experiment Station, Auburn, Ala. 


At Smith College, Northampton, Mass., a new biological hall is being erected ~ 
in which the department of zodlogy and botany will be situated. The trustees have 
sppropriated $140,000 for the new building. 


Dr. Robert Matheson has resigned as Provincial Entomologist of the Province 
of Nova Scotia, to accept the position of investigator in entomology in the Cornell 
Agricultural Experiment Station, Ithaca, N. Y. 


Mr. R. H. Van Zwanlenburg, B. S., a graduate of the Massachusetts Agricultural 
College, class of 1913, has been appointed entomologist of the Federal Agricultural 
Experiment Station at Mayaguez, Porto Rico, in place of the late Dr. C. W. Hooker. 


An apiary inspection law was passed by the state legislature of Arizona at its 
last session. The law became effective on July 5, and the governor has appointed 
Mr. J. P. Ivy as state inspector. 


Mr. H. 8. Smith, superintendent of the California State Insectary, was sent in 
August for a two or three months’ trip to the Orient, in search of the natural enemies 
of the various scale insects attacking citrus fruits in California. 

The Extension Department of the Agricultural and Mechanical College of Texas 
is offering correspondence courses in “Elementary Entomology” and “Economic 
Entomology.”’ The work is in codperation with the Entomological Department of 
the college and is under the supervision of Professor Wilmon Newell. 


December,’13] CURRENT NOTES 491 an 
q 


492 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 5 


Mr. William Moore of Cornell University, who for the past three years has been 
in South Africa, has accepted a position in the Entomological Division, Agricultural 
College, University of Minaseote, and has charge of the Section of Truck Crop 
and Greenhouse Insects and of the Insectary of the Division. 


Mr. Leroy Childs, field assistant of the Bureau of Plant Industry, United States 
Department of Agriculture, and a graduate of Leland Stanford University, class 
of 1913, has recently been appointed assistant secretary of the California State 
Horticultural Commission. 

Mr. Sherman W. Bilsing, formerly Fellow in the Department of Zodlogy and 
Entomology at the Ohio State University, has been appointed to the position of 
instructor in entomology at the A. & M. College of Texas. Mr. Bilsing assumed 
the duties of his new position on August 15. ~ 

Dr. P. R. Uhler, author of many papers on Hemiptera, died October 21, at the 
age of seventy-eight. Dr. Uhler described many American species of insects, espe- 


' cially Hemiptera; for twenty-two years he has been provost of the Peabody Institute 


at Baltimore. 


H. M. Russell, after an absence of a few months on furlough, has returned to 
continue his work with the Bureau of Entomology. He is now in the Salt River 
Valley of Arizona, engaged in sugar beet leaf hopper investigations. Address, 
Office of the State Entomologist, Phoenix, Ariz. 

Messrs. E. W. Laake and L. J. Bower, recent graduates of the Texas Agricultural 
College, have accepted positions in the Bureau of Entomology. Mr. Bower is at 
present located at the Bureau laboratory at Wellington, Kan., and Mr. Laake is 
engaged in the boll-weevil investigations at the Bureau laboratory in Dallas, Texas. 

Benjamin W. Douglass, formerly state entomologist of Indiana, is entomological 
expert, and Frank Wallace, formerly assistant state entomologist, is secretary and 
treasurer, of the State Forestry Company, Indianapolis, Ind., a company formed 
to do business in landscape gardening, tree surgery, and to give advice in all horti- 
cultural matters. 

Dr. J. F. Illingworth, professor of entomology in the College of Hawaii, spent three 
months in the Fiji Islands during the past summer. He went in the interest of the 
Colonial Sugar Refining Company, taking down a large colony of the Tachinid flies, 
which have proved such effective parasites of the sugar-cane borer in the Hawaiian 
Islands. The flies did splendidly in the cages in Fiji and a number of good sised colo- 
nies were liberated in the infested districts. 


The State Horticultural Commission of California has recently placed a quaran- 
tine on the states of Massachusetts, Rhode Island, Connecticut, New York, New 
Jersey, Delaware, Pennsylvania, Maryland, Virginia, West Virginia, North Caro- 
lina, Tennessee, Kentucky, Ohio, Michigan, Illinios, Kansas, Arkansas, Nevada, 
and Florida, on account of the diseases known as “Peach Yellows’’ and ‘‘Contagious 
Peach Rosette.” 

Mr. Alfred B. Champlain, assistant in the Division of Economic Zodlogy, Depart- 
ment of Agriculture, Harrisburg, Pa., resigned September 1, to accept a similar posi- 
tion in the Bureau of Entomology of the United States Department of Agriculture, 
Washington, D. C. He will work on forest insect investigations under Dr. A. D. 
Hopkins, and is soon to travel through Colorado, Arizona and New Mexico, studying 
forest insect conditions there. 


Mailed December 15, 1913 
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